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Abstract 
 
The fox has always been an animal species carrying both economic values and 
symbolic significances. It has been playing unique roles in many cultures, from 
past to present. It is a highly adaptable wild species can be tamed but never be 
domesticated. The relationship between foxes and humans is thus an interesting 
topic to explore. This thesis evaluates the roles of foxes played in human 
societies by investigating various ethnographic data and archaeological remains. 
It initially presents a detailed summary of how animals involved in human cultures 
from the social aspect, a review of related theoretical definitions, and the 
categorisation of the fox. Ethnographic evidence has been used to investigate 
fox-related symbolism, mythologies, legends, and past and present cultural 
practices in Europe, China, Japan, and other areas. Possible archaeological 
remains of both physical and conceptual activities associated with foxes are 
suggested, and hence examined through the outline of several archaeological 
examples. Whereafter, fox remains of three archaeological sites are studied, 
including Southwest Point, Grotta Romanelli, and Mitchell. The practical and 
symbolic roles that foxes fulfilled within different cultures have been discussed 
based on the results of zooarchaeological analysis and local ethnographic data. 
To sum up, this thesis has not only enriched our understanding of human-animal 
relationships through the investigation of human-fox interactions, but also 
broadened our knowledge of symbolism and ritual in zooarchaeology. 
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Chapter 1 Introduction – Research Parameters & Themes with 
Related Definitions 
 
v 1.1 Where It All Begins: A Reconsideration of Animals in Human 
Societies & The Selection of Fox 
Humans are just one of the many animal species, but we always try to distinguish 
ourselves from other animals by definitions of humanity. Animals have always 
been a significant part of the human world. They have involved in human’s daily 
life through hunting, domestication, consumption, production…etc., as well as pet 
keeping. The interactions between human and animals continue throughout the 
development of our society, which can be traced back to the very beginning with 
the earliest rock paintings and engravings and the faunal remains recovered from 
archaeological sites.  The multidimensional relationships between animals and 
ourselves reveal to us our existence in the world, and how we form only a small 
part of a much broader ecosystem. Thus, their significance is not only indicated 
by proving us with economic and utilitarian advantages, but also by involving into 
our cultural activities and emotions. 
 
Animals have existed in oral traditions and written records, ranging from folktales 
to religious texts, indicating their significant roles throughout our history. They 
have been considered as a fundamental component of the folktales, myths, and 
legends, that were created in conjunction with people’s observations and 
perceptions of the world, addressing questions lead to the origin of humanity and 
the events happening in the surrounding environments. Both real and imaginary 
animals have existed in the mythologies. In most religious traditions, specific 
animals are considered and worshipped as symbols of, or incarnations of the 
gods (Evans, 1896). They have also existed in many creation myths and stories 
around the world with the roles of teaching and assisting human beings. The 
concept of metamorphosis and changes in identities between animals and 
humans can also be found in many myths and narratives (Bathgate, 2004; Kang, 
2006; Smyers, 1999; Stookey, 2004). 
 
Our understandings about nature and utilisations of animals have been affected 
by religious beliefs and activities since ancient times. At the same time, animals 
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have markedly shaped the religious histories. Religious rites and worship of the 
anthropozoomorphic and zoomorphic gods can be found throughout the written 
records of human history (Alves and Barboza, 2018). It is assumed that animals 
were closely connected with religious behaviours and usually seen as the 
ancestors and protectors of traditional societies (Alves and Barboza, 2018). Also, 
Totemism, includes the worship of totemic animals and animal gods, has been 
considered as the initial form of religion (Alinei, 2000). As suggested by Olupona 
(1993), totemic activities and concepts indicate that the formation of human social 
status and identities have been deeply influenced by animals.  
 
Using parts of dead animals (such as bones or skins) for the establishment of 
altars and temples seems as a worldwide practice (Adeola, 1992; Chan, 2006; 
Alves et al., 2009; Léo Neto et al., 2009; Léo Neto and Alves, 2010; Léo Neto et 
al., 2011; Léo Neto et al., 2012). Illustrations of both real and imaginary animals 
are likewise often found in religious places such as altars, temples and churches. 
In addition, the remained body parts of sacrificial animals are usually given 
specific symbolic meanings and sometimes can be used as magical amulets. 
However, the symbolic significance of animals varies in different religious 
practices and cultures. An animal may have different ideologies (even reverse 
symbolic meanings) and used differently in a same society. Also, importantly, 
these spiritual aspects of nature are not only related with indigenous groups, but 
also have commonly associated with non-religious individuals (Basso, 1996; 
Berkes, 2008; Callicott, 1994; Cruikshank, 2005; Haggan, 2011). 
 
Furthermore, cultural expressions and artistic depictions of animals have also 
been noted in our history. For instance, they were not only appeared in myths, 
legends, religious texts and folktales, but also existed in literary texts such as 
fables and anecdotes, historical documents, as well as oral traditions such as 
proverbs. Various historical literary texts have treated animals 
anthropomorphically by assigning human characteristics to them (Spears et al., 
1996). Moreover, animals with the political, social, cultural, and metaphorical 
meanings given by humans are commonly used as metaphors or parables to 
describe human characteristics and activities in literature. Such meanings are 
given to an animal usually associated with its specific characteristics (Palmeri, 
2006). Besides, animals have provided inspirations for the imaginations of many 
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artists throughout history (Alves and Barboza, 2018).  Illustrations such as 
carvings and paintings of animals before the invention of writings have been 
found on cave walls, were considered as the very first artistic expressions (Allen, 
1983). The majority of human cultures have used art, architecture and various 
artefacts to document and depict the mythological animals created in mind 
alongside the actual fauna. 
 
Animal bones are probably one of the most frequent discoveries during 
archaeological excavations. Most perceptions of animals are associated with 
their practical values, the cultural expressions of animals have been somehow 
disregarded in many studies. Consequently, many interpretations of faunal 
remains have been focused on the reconstruction of subsistence and economies 
in past societies, while only a few scholars such as Crabtree, Meadow, Ryan, and 
several others have been concentrated on the social aspects of the human-
animal interactions such as animal symbolism and ritual associations in the last 
century. It is important to remember that cultural associations with animals such 
as the use of animal meat and skins in feasts and sacrifices, are apparently as 
important as their economic and subsistence values, especially when we 
investigate their positions in our societies and relations with us in the past. 
Recently, Russell’s book Social Zooarchaeology: Humans and Animals in 
Prehistory published in 2012 and Naomi’s book Beastly Questions: Animal 
Answers to Archaeological Issues published in 2014 are the most comprehensive 
studies that discuss the social aspects of faunal remains rather than the 
subsistence-based investigations. These books are also the original root of my 
research interest. I raised questions like how do we recognise symbolism and 
ritual based on the faunal remains recovered at archaeological sites? What are 
the cultural and social significances of animals? Are there any differences on the 
treatments between the animals with symbolic meanings and the animals with 
economic values? How do we categorise and define animals based on their 
social and cultural significances in the past? 
 
As discussed earlier, animals have great impacts on the social and cultural 
activities worldwide. The close relationship between humans and animals is not 
only indicated through direct interactions, but also through the animal symbolism 
that representing various dynamics of human life (Lawrence, 1997). 
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Consequently, the cultural significances and values of animals have been 
achieved through the widespread animal symbolism in myths, legends, folktales, 
ritual practices, art, and literature. The cultural perceptions and use of animals 
across human cultures are essential to the understanding of the relationships 
between humans and animals. The social and symbolic significance that the 
animals carry usually rooted in both their natural characteristics and our 
experiences with them (Digard, 1990; Galaty and Johnson, 1990; Russell, 2012). 
It is clear that human perspectives and actions associated with animals have 
affected our imaginations, inspirations, ideas, dreams, and fears; which hence 
become involved in the myths, legends, folklores, and narratives; and finally 
expressed through the cultural mediums such as art, literature, music, tradition, 
mythology, symbolism, and religion (Shepard, 1996; Kalof and Resl, 2007; 
Kothari, 2007; Malamud et al., 2007; Resl, 2007; Senior, 2009; Allaby, 2010; 
Alves and Souto, 2015). The interpretation of an animal is indistinguishable from 
its social status and cultural expressions in human societies (Forscher, 2007). 
Therefore, it is important to study animals not only through the physical remains 
in archaeological contexts, but also through social aspects such as textual 
representations, animal symbolism, and ritual practices, which leads to an 
enhanced understanding of culture and humanity.   
 
In this study, the fox has been selected as a representation to examine the 
multidimensional human-animal relationship. The relationship between humans 
and foxes is special. On the one hand, foxes are commonly loathed by humans 
among many cultures in the world. For instance, foxes are connected with words 
such as “gluttony”, “destruction”, and “cunning”. They are not as frightening as 
wolves, but still viewed as wild beasts in the west, while they always appear in 
Chinese folk tales as demons who seduce men from their wives. On the other 
hand, foxes are connected with words such as “clever”, “wise”, “beautiful”, and 
“attractive”. For instance, the word “outfox” means to outdo someone in trickery 
or to win through having superior intelligence or game. They are known as the 
cleverest of the carnivores who live by their intelligence. It is said that a prince 
should be both a fox and a lion to succeed, which the cleverness of the fox could 
recognise snares and the strength of the lion could defend the wolves 
(Machiavelli and Mansfield, 1998:69). Also, the foxes are famous for their beauty 
and attractive, which we can obviously see where the word “foxy” comes from. 
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The status of the fox in human societies is somehow complicated, as they pertain 
to both economic and more importantly social values. Yielding meat for 
consumption or providing raw materials for other products are not their primary 
uses. They could be tamed and managed by people but have never been 
successfully domesticated. Some fox populations who have lived with humans 
closely and adapted the modified environments quickly, are classified as 
commensals. On the other hand, foxes have been categorised by Leach as being 
inedible due to strong taboos (Leach, 1964). For example, many Native American 
tribal people believe that the fox is a creature that carries a mythical primal power 
that can either help or harm people and closely associated with the creation of 
the world, therefore foxes could only be eaten during specific ritual feasts (see 
Chapter 6 for more details). Besides, fox symbolism can be found throughout our 
history. Foxes are commonly used as parables and metaphors in literature and 
oral traditions; appeared as symbols, spirits and deities in folktales and myths; as 
well as being worshipped, depicted, artistically expressed in many cultures; while 
their meat and skins are connected with various ritual and cultural activities. As a 
result, fox can be considered as a significant cultural entity which indicating how 
humans in different cultures react and treat the surrounding wild environment 
along with the developments of the societies; hence, it is necessary to investigate 
the role of foxes further through ethnographic and archaeological contexts. 
 
v 1.2 Review of Ritual in Zooarchaeology 
My research intends to focus on the relationship between humans and foxes 
through the investigations of both cultural significances of foxes and 
archaeological fox remains. Foxes always carry strong symbolic meanings and 
usually associated with ritual practices; therefore, it is essential to revise the 
theoretical background to, and definition of, ritual in archaeology and the 
techniques used in zooarchaeology to identify it. Ritual has different meanings in 
different societies, because it is culturally defined. It is even difficult to know 
whether the participants were engaged in such practices intentionally or 
unintentionally. The boundaries between ritual and other behaviours are 
uncertain (Lewis, 1980). 
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1.2.1 Definition of Ritual and Related Terms in Archaeology 
The term ‘ritual’ has been defined by several scholars. Turner (1967) suggested 
that ritual is a social behaviour for occasions where humans perform their “beliefs 
in mythical beings and powers”. Smith’s (1980) description of ritual is concerned 
with its sacred aspect. Merrifield (1987) thinks that ritual has a strong connection 
with supernatural powers and the other world; therefore people practice them to 
provide benefit for an individual or community.  Garwood et al. (1991) described 
ritual as a special social phenomenon that can be separated from other 
phenomena by its temporal and spatial, cultural, and symbolic features. Parkin 
(1992) was concerned with the spatial aspects of ritual practice. Platvoet’s (1995) 
definition of ritual focused on the mode of practice and congregation (i.e. how a 
ritual practice publicised). Hodder (1982) pointed out that archaeologists use 
ritual to describe things that are non-functional and unexplainable. On the other 
hand, as stated by Morris (1992), ritual is something we feel we know when we 
see it, but we cannot give it a universal definition. 
 
According to Oxford English Dictionary (www.oed.com), ‘ritual’ is defined as:  
“of or relating to the performance of rites. 
The prescribed form or order of religious or ceremonial rites. 
A ritual act or ceremonial observance. Also in later use: an action or series of 
actions regularly or habitually repeated.” 
 
Therefore, in my thesis, I have decided to use the term ‘ritual’ to describe 
repeated symbolic actions with special purposes/meanings to serve social, 
economic, political, or religious demands, which are performed by an individual 
or group in human society either intentionally or unintentionally. 
 
There are other terms including ‘special’, ‘symbolic’, ‘offering’, and ‘sacrifice’ 
always appear and confuse us while we discuss ritual. Therefore, it is useful to 
define them before further investigation.  
 
The term “special” during archaeological excavations is often used to describe 
deposits with features that are different from normal assemblage either within site 
or when comparing with other similar sites. 
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Another word usually mentioned while dealing with ritual in archaeology is 
‘symbolic’. Similar to the word ‘ritual’, it also has a broad definition. The most 
archaeology-related definition in the OED of ‘symbolic’ is “pertaining to or of the 
nature of a formal creed or confession of faith”. Therefore, in this thesis, ‘symbolic’ 
will refer to deposits that formed mainly due to human actions for symbolic 
purposes. 
 
Also based on the definitions given by OED, the word ‘offering’, I mean the action 
of presenting something such as plants, animals, objects, food, or drink to 
supernatural beings in worship or devotion, to either communicate with them or 
manipulate their powers to fulfil desires/needs; the word ‘sacrifice’ is  part of the 
offering process which involves the actions of slaughtering animals or people. 
 
The interpretation of ritual deposits is always in controversy because the survival 
of ritual remains, as with other remains at an archaeological site, is very 
dependent on the taphonomic processes, preservation, and excavation 
strategies. Archaeologists frequently interpret unusual finds/features from 
archaeological sites as ritual. 
 
Bell (1997) suggested that a ritual has been formed by four elements including 
formalism, traditionalism, invariance, and rule-governance. Later, Groot (2008) 
has further concluded the elements of ritual, including communication with the 
supernatural, have certain key elements: 1) formality and rules; 2) repetition of 
occasion, content or form; 3) public aspect; and 4) spatiality. Although, according 
to him, these aspects of ritual may not be recognised easily and clearly in 
archaeology, they can help us with the identification of ritual deposits (Groot, 
2008). Expanding upon this analysis, the communication with supernatural 
powers or the other world and repetition of occasion, content or form may be 
recognisable through the images and depictions at the site or through 
ethnographic and literature studies. Formality and rules of ritual can also be 
visible through the remains of ritual objects such as the custom/dress of a 
shaman. Public aspects could connect with spatiality and likewise be visible 
through special building structures, especially with large spaces that found at the 
site and can be seen through the special orientations of buildings, deposits and 
graves. Moreover, Groot has also summarised ritual into several different 
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categories “rituals in sanctuaries, funerary rituals, rituals associated with different 
buildings, and rituals associated with fertility of livestock and crops” (Groot, 
2008:106). This will be discussed further with the identification of ritual animal 
deposits in the next part. 
 
1.2.2 The Ritual Animal Deposits 
Animals have significant connections with ritual practices in the past. They have 
been used in invocations for blessing, healing, and protection, encouraging 
success in both life and death, and even curses on the community or individuals 
(Reitz and Wing, 1999:274). They were involved in hunting rituals, divination, 
making ritual costumes and amulets, sacred or meaningful meals, funeral rituals, 
such as food offerings to the afterlife and funeral feasts, sacrifices for 
communication with supernatural powers or the other world, and foundations of 
buildings.  
 
Ritual animal deposits are usually recognised by some unusual characteristics at 
a site such as the presence of unusual elements, unusual taxonomic grouping, 
exotic taxa, special age and sex distributions, as well as with other features such 
as burning, fragmentation, and the context of the deposits. However, another 
important issue is the observation of habitual and repetitious patterns of these 
features on one site or spatially.  This would connect with the term ‘structured 
deposition’ introduced by Richards and Thomas (1984). Basically, certain 
deposits that not considered as utilitarian remains, might show patterns of 
material culture or with ‘special’ deposits, usually known as ‘structured deposition’. 
As Hill (1996) summarised that the identification of ‘structured deposition’ relies 
on the patterns of repetition. However, it is important to remember that not all the 
patterning events or ‘special’ deposits are the result of ritual activities, careful 
considerations are required during the interpretation process. 
 
It is always difficult to distinguish between ritual animal remains and animal bones 
left by other activities. Indeed, we can never tell if an animal was killed specifically 
for a purpose. It is inaccurate to separate animal deposits into either ritual or 
functional during the interpretation, because daily activities could involve a 
ritualistic justification. Grant (1991b) said that we could never clearly separate the 
symbolic and the economic.  For instance, the Herens cows of the Valais region 
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of Switzerland are not only used as milk producers, but also “symbols of human 
prestige, power and communal pride” (Grant, 1991b:109). Also, we could use the 
same butchery methods and procedures to process carcass for functional and 
ritual purposes, which would hence leave similar traces on the bones (Hill, 1996; 
Wilson, 1992, 1999).    
 
Grant (1984)’s  study of faunal remains from the Iron Age Hillfort of Danebury in 
Southern England was probably the beginning of the public interest in the 
separation between unusual/special deposits and normal deposits during the 
post-processual archaeology era. The unusual/special deposits at Danebury 
consisting of skulls, articulated limbs, and complete animals were considered not 
only the meal remains, but also remains of craft activities or ritual activities. Grant 
(1984, 1991a) interpreted them as sacrificial remains, as some of the deposited 
parts would have been eaten in other circumstances. Grant (1984, 1991a) has 
used several methods to identify the ritual deposits including whether there are 
animals found together, whether the animals died naturally, the differences in 
butchery patterns, the completeness of the animal, and the contextual information 
(e.g. where the bones were found, depositional types, whether the deposits were 
associated with other artefacts). Also, she used the statistical method – Fisher’s 
Exact Probability Test to study the association between the dog and horse bones 
at the site, which hence suggested their important symbolic role (Grant, 
1991a:110). 
 
The study of ritual in zooarchaeology has become an increasingly popular topic 
since the 1990s. Hill (1995) indicated the division between normal refuse and 
ritual deposits, the term ‘Articulated/Associated Animal Bone Group (ABG)’ was 
hence employed and utilised, which made a significant contribution to the study 
of ritual animal remains. The idea of ABG is to identify the animal remains that 
were deposited not purely as food waste or manufacturing waste (Pluskowski, 
2012). However, the nature of ABGs is highly variable. Each ABG is different from 
others even from the same time period or within the same site. The interpretation 
of a deposit as an ABG is usually based on expectations and assumptions made 
according to the context. Additionally, the definitions and interpretations of ABGs 
are always closely related to the academic development of archaeology. 
Therefore, there is no universal description and interpretation which could apply 
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to all ABGs; hence, the use of this term requires careful consideration.  Notably, 
ABG is special animal deposits, which is not only regarding as ritual animal 
deposits. Special animal deposits may also include deposits resulted from other 
practical reasons such as where the animals were deposited to prevent the 
spread of disease. 
 
It has been controversial of whether animal bones including articulated limbs, 
complete skulls, and complex carcasses found from pits and ditches from pre-
Roman Iron Age settlements of southern England were remains from ritual or 
non-ritual activities, especially, when these animal deposits were found in a 
domestic location, usually seen as a refuse place instead of a special location 
(Hill, 1996:17-18). However, Hill (1996) argued that these deposits were ritual 
because the materials were found in a way that indicated they had been laid there 
in a careful manner and showed evidence of public involvement.  
 
Wilson (1992, 1996, 1999) reviewed some identification criteria for ritual deposits 
and noted the importance of taphonomic factors and cross-cultural ethnographic 
evidence. Some scholars intend to identify the special animal deposits only by 
context. For example, Wait (1985) suggested that the special animal deposits 
would only be found in pits. However, many studies show that they could also be 
recovered from graves, ditches, and even occupation layers (Morris, 2008). 
 
In his research work, Stallibrass (1996) interpreted three sets of animal remains 
from the same site to see whether ritual was involved. The first set of remains 
were the hides, heads and feet remains of two adult cattle and was interpreted 
as ritual-related, but there are other interpretations available. The second set of 
remains were interpreted as natural death, whilst the last set of remains involved 
a human and a horse skeleton with full armour, which were interpreted as remains 
from a historic battle (Stallibrass, 1996). This study indicates that the complexity 
of interpretation of animal remains from one site, and the identification of ritual is 
very dependent on the researcher.   
 
Paulsson-Holmberg (1997) discussed different types of building offerings in 
Scandinavia, such as fertility and protection offerings of animal and human 
remains. He has highlighted that the position in the building structure is the basic 
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criteria for determining building offerings (Paulsson-Holmberg, 1997:168). He 
also suggested that animals used in building offerings might be categorised into 
edible animals and non-edible animals, therefore, edible animals probably were 
used for gift-offering while non-edible ones were used for protection/guardian 
(Paulsson-Holmberg, 1997:168). More recently, Hamerow (2006) discussed the 
special animal deposits within Anglo-Saxon settlements throughout Britain to 
Northwest Europe.  She considered the human and animal remains found were 
associated with either the foundation or termination of building structures as ritual 
deposits (Hamerow, 2006). 
 
On the other hand, it is known that many western rituals are performed within 
special buildings with distinct architectural features from domestic buildings, such 
as the Greek temples. However, not all the sacred sites we have discovered have 
enough archaeological and ethnographical evidence to indicate the site function, 
which therefore produces problems in the identification of ritual animal remains. 
Gobelki Tepe has been long assumed to be a place for ritual practices, even a 
temple. Animal depictions on the T-pillars, as well as wild faunal remains, have 
been found at the site. However, some scholars have recently questioned this 
basic function of the site while others agree with its ritualistic role (Boric, 2013). 
 
Researchers have recently conducted a more detailed analysis and 
interpretations of ritual animal deposits. Lucas and McGovern (2008) interpreted 
the 23 cattle skulls excavated outside the great hall from the Viking Age 
monumental hall of Hofstaðir in Iceland as ritual deposits because of the 
depressed frontal fracture, uncut horn cores, differential weathering, death age 
“ranges from just fully grown to middle-aged adult’, and these cattle were mainly 
bulls. Groot (2008) has also undertaken a comprehensive study with the 
discussion of ritual and economic aspects of the faunal remains recovered from 
Passewaaijse Hogeweg – Roman Period settlements of Dutch river area. Morris 
(2011) produced a theoretical and practical framework for the study of animal 
burials, discussing the history of the study of the ABGs (associated bone groups) 
and their creation, as affected by natural and human actions, as well as the 
interpretation of data from different periods and locations in England (Morris, 
2011). Russell’s book Social Zooarchaeology: Humans and Animals in Prehistory 
(2012) discusses the social aspects of faunal remains such as their symbolic 
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roles and animals in ritual rather than a subsistence-based investigation based 
on literature, ethnographic and archaeological evidence. Another book Ritual 
Bones or Common Waste: a study of Early Medieval bone deposits in Northern 
Europe (2013) by J. Thilderkvist used four case studies of Early Medieval 
archaeological sites to test his identification methods of ritual animal deposits 
concluded from earlier studies and formulated by himself. 
 
Previously studies suggest the possibilities and methodologies for the 
interpretation of ritual faunal remains. The review of this theoretical background 
is not only exploring ritual in zooarchaeology in general, but also helpful to the 
formation of research approaches and interpretations of fox remains in the case 
studies in the following chapters.   
 
v 1.3 Other Definitions and the Categorisations of Foxes 
Several terms include ‘wild’, ‘tame’, ‘domestic’, and ‘commensal’, have been 
defined by scholars previously for the understanding of the human-animal 
relations. The definitions and categorisations of these terms, however, are 
usually confused and remained in controversy. There are hence many 
complications we encounter when trying to investigate the human-animal 
relations in the past. The categories we define today could be different to the 
ones in the past. We know that archaeological faunal remains can be traced back 
to a specific period and location, but we have no clear idea of why they were 
there and the ecological role they fulfilled in the past. In these circumstances, our 
automatic reaction is to consider how we would categorise the species today, and 
to assume this answer also applies to the past - unless there is persuasive 
evidence which shows this assumption cannot be correct. It is however 
necessary to look at individual cases by referring to populations rather than 
species for the categorisation and be aware that the human-animal relationship 
could be changeable in different situations. Therefore, a review of the current 
definitions of these terms with discussions on the categorisations of foxes would 
be useful for this study.  
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Wild 
A wild animal can be defined as a creature that could live without the involvement 
of humans, whether through direct contacts or any types of modifications to their 
environment. Wild animals do not depend on humans for food or other physical 
requirements such as shelter. They would survive independently and may never 
make close contacts with people. 
 
As can be seen from the Oxford English Dictionary, ‘wild’ is defined as 
“(of an animal or plant) living or growing in the natural environment; not 
domesticated or cultivated. 
 Not under, or not submitting to, control or restraint; taking, or disposed to take, 
one's own way; uncontrolled.” 
 
Tame 
Although sometimes we tend to confuse with the definition and categorisation of 
tame animals and domesticated animals, there are distinctions between the two 
terms – ‘tame’ and ‘domesticate’. 
 
According to Oxford English Dictionary, ‘tame’ is defined as  
“Of animals (rarely of men): Reclaimed from the wild state; brought under the 
control and care of man; domestic; domesticated.” 
 
It is noteworthy that ‘tame’ is not the antithesis of ‘wild’. A tame animal means an 
animal has become accustomed to the presence of humans, and usually has a 
positive response to human intervention. For example, tame animals are more 
likely to put trust in people, such as accept food from humans, give consent to 
touch, or even develop an intimate and mutually beneficial relationship with 
people and live in close proximity to them. A domesticated animal may be 
described as a tame animal, but the inverse is nevertheless not necessarily true. 
A tame animal is not automatically a domesticated animal, a pet, or a companion 
animal; this has to be determined by looking at the individual animal. For instance, 
just because garden birds can be fed from the hand and do not instantly flee 
when in the presence of a human, does not mean that they are a domesticated 
animal. Indeed, many animals can be tamed and become used to human contact, 
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especially when they grow up with people, particularly the big cats, like tigers and 
jaguars who have brought up by human carers from birth are tamed but not 
domesticated. Although the reliance that these tame animals put on humans for 
resources would reduce their abilities to survive in the natural environment 
individually, it is necessary for them to undergo a number of alterations in the 
biological and behavioural phases in order to be viewed as domesticated animals. 
 
Domestic 
Domestic animals are those who have been tamed, made to adapt human 
environments, and are under the control and care of humans. It is important not 
to confuse domestic animals with pets or companion animals. It is not necessary 
for the latter to be domesticated. 
 
According to Oxford English Dictionary, ‘domestic’ is defined as  
“Of animals: living under the care of man, in or near his habitations; tame, not 
wild.” 
 
In general, the domestication of an animal involves human intervention in its 
natural lifecycle through artificial selection and modification of the 
preferred/required characters, behaviours, or features of that animal. This has 
been clearly illustrated in the history of the domestication of cats and dogs. Both 
of them could bring benefits to people, such as cats being able to keep the rodent 
population in check, whilst dogs could hunt and guard. The domestication 
process usually starts with the creation of a symbiotic bond with the animal and 
requires a long time to achieve some kinds of mental and biological 
transformations over several generations. Hence, the domestic animals which 
have been lived alongside humans usually could not survive in the wild anymore 
as they had lost the skills and abilities within the evolutionary shifts over 
generations when they went through the process of domestication. 
 
This topic of domestication has attracted the attention of many researchers 
(O’Connor, 1997; Russell, 2002; Zeder, 2006; Driscoll et al., 2009). A typical 
definition of domestication is made up of two parts: a cultural component usually 
connected with controlled breeding and a biological component involving 
behavioural and genetic changes (Clutton-brock, 1988). It is also noted frequently 
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in this definition that humans recognised how useful it would be to domesticate 
certain animals prior to the decision of domestication. The process of 
domestication is therefore viewed more like the development of a coevolutionary 
relationship (Schwartz, 1997:7-8).  However, the definition of domestication has 
always been in controversy. Some scholars see domestication as a kind of 
speciation process, which changed wild animals into domestic species. This 
definition is mainly based on zoology. Binomial taxonomic names were formally 
given to domestic animals. For example, the species name for the domestic pig 
is Sus domesticus, while the species name is Sus scrofa for its wild ancestor – 
the common Eurasian wild boar. The domestic species is recognised as either a 
distinct species or a subspecies under its wild ancestors. Some scholars consider 
the definition of domestication more from a sociological perspective, view it as a 
result of human decision making. Basically, it is seen as an intentional process of 
taking animals into human societies (O’Connor, 2013). However, there are also 
many scholars proposing that domestication is one of the changeable close 
relations developed naturally (either intentionally or unintentionally) through the 
coevolution process of human and other species (Budiansky, 1992; O’Connor, 
1997, 2013). 
 
Commensal 
A large number of species have expanded and proliferated by adjusting and 
becoming acclimatised to the habitats which we construct for ourselves. Although 
they usually live close to human settlements, they were neither domesticated by 
human intentionally, nor classified purely as wild. In biology, where a species 
adjusts to living in the space occupied by another is called ‘commensal’, while 
the term ‘commensalism’ is used to describe such adapting process (O’Connor, 
2013). Hence, in zooarchaeology, we tend to use ‘commensal’ to refer to the 
animal species that have not been domesticated but share the environment and 
subsistence that has been created or altered by humans.  They have become a 
part of our ecology, and could be unwelcome pests, beloved companions, or one 
of the many animals we encounter in everyday lives (O’Connor, 2013).  Yet, they 
are treated neither as any sorts of resources that exploited and traded by people 
deliberately, nor living far away from human settlements and surviving poorly 
when the living space impinges on theirs. 
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According to Oxford English Dictionary, ‘commensal’ is defined as  
“Eating at, or pertaining to, the same table. 
Applied to animals or plants which live as tenants of others (distinguished 
from parasitic). 
An animal or plant which lives attached to or as a tenant of another, and shares 
its food (distinguished from a parasite, which feeds on the body of its host). Also 
applied to the host itself.” 
 
The above definition highlights that the term ‘commensal’ involves some form of 
food sharing practice between two species. Some commensal animals might live 
partially around human occupations and partially in the wild, depending on the 
circumstances of the human habitations – whether the living requirements of such 
animals could be fulfilled (O’Connor, 2013). The category of commensal animals 
can clearly be subdivided, since certain species spend most of their lives inside 
our buildings, while other species live around the anthropogenic environments or 
among our building structures (O’Connor, 2013). ‘Full synanthropes’, ‘causal 
synanthropes’, and ‘non-synanthropes’ are the three sub-categories summarised 
by Johnston (2001), while ‘exploiters’, ‘adaptors’, and ‘avoiders’ are the three 
subdivisions of commensal animals proposed by McKinney (2006). However, 
these terms are sometimes adjustable, depending on the condition of external 
environments such as the climate and the availability of resources. For example, 
some species may be domiciliary in winter and live around the houses or even 
live on the boundaries between the human settlements and the wild habitations 
during the warmer weather arrives. It is usually difficult to determine whether 
these species are wild animals that only stay with us seasonally for survival or 
household pests that live with us seasonally (O’Connor, 2013). These findings 
therefore underline a further complication with the categorisation of commensal 
animals. 
 
As can be seen from the definitions of ‘wild’, ‘tame’, ‘domestic’, and ‘commensal’ 
previously, it is important to carefully define and categorise the animals not only 
based on how they fit in our ecology or how we recognise different categories, 
but also from their point of view, i.e. according to their ecological relationship with 
humans and their responses to the environments altered by us. Given that we 
have found a way of coexisting with the animal species today, it is logical to 
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assume that we did so in the shared past, although how we achieved this 
previously appears to have been varied throughout history. Therefore, it is 
important to investigate a species that could link all four terms and might be 
categorised in various aspects. As has been suggested, the fox is a suitable 
example for this study. Foxes are wild; they are neither a common game species 
hunted primarily for subsistence nor a domesticated species (Russell, 2012; 
Maher et al., 2011). According to a domestication experiment in Russia, they 
could be tamed and might have the genetic potential to become more like 
domestic dogs through artificial selective breeding (Trut, 1999). Occasionally they 
may even be kept as exotic pets. However, although they sometimes might be 
viewed as semi-domesticated, they have never been considered as fully 
domesticated. As purposed by Smyers (1999), foxes in fact deny domestication, 
for instance, a fox may develop a companionate relationship with people but 
would never be relaxed even if it grew up with humans from birth. On the other 
hand, the advent of urban foxes today is a good example of commensalism. 
Some foxes live on the edge between the countryside and the urban areas, 
usually hiding during the daytime and becoming active on the streets at night to 
gather food from rubbish bins. They have successfully adapted to the 
environments altered by us and even become an inextricable part of them and 
widespread in our social and cultural domains. They are present in places with 
human food waste on a regular basis. For example, red foxes, who have 
extended their range over most parts of the northern hemisphere and challenging 
the grey wolf for being the most widely distributed living land mammal other than 
humans (Long, 2003; Nowak, 2005). Their omnivorous diet, opportunistic hunting, 
and fast reproduction rate have provided them with the fundamental capacity to 
be a successful commensal mammal. Urban red foxes have soon adapted to 
urban environments and expanded their diet to anthropogenic food such as 
noodles and pizza. Foxes started to live in English towns from around the 1930s, 
when people undertook constructions in their large green gardens along with the 
expansion of the outskirts of the city (O’Connor, 2013). In 2005, the population of 
urban foxes in the UK was recorded as being about 33,000 out of the estimated 
total fox population (258,000) (Battersby, 2005).  Moreover, according to an 
analysis of the stomachs of 402 foxes found dead in Zurich between January 
1996 and March 1998, the stomachs contained more than 50% of the 
anthropogenic food on average (Contesse et al., 2004). Furthermore, those foxes 
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living in rural areas also benefit from human activities, for instance, allowing them 
to prey on domestic fowls, rabbits, and rodents. Thus, they are also given the role 
of pest alongside their useful nature and possible companionship. Such a close 
relationship cannot be a phenomenon existing only in modern times. Animal 
bones or human bones with gnawing marks made by carnivores are commonly 
found at archaeological sites, suggesting the coexistence of humans and 
carnivores. Some gnawing marks might be left by foxes. The bones were 
probably fed by humans intentionally or scavenged from human occupations, or 
the foxes and humans simply lived in the same place either at the same time or 
after the site was abandoned by the human occupants. Furthermore, the fox 
could also symbolise the wild component of the nature that has never be 
controlled by humans. Although forests and lands can be cleared out for 
residential, work, and agriculture, foxes are still sitting and watching out there on 
the margins of the wild and the civilised (Bathgate, 2004). This is probably also 
part of the reason why the foxes appeared as mystical and magical animals in 
the mythologies and literary texts worldwide. 
 
v 1.4 Research Questions 
There are three main aims for this zooarchaeological study: 
• To investigate human-fox interactions worldwide through the ethnographic 
and archaeological contexts 
• To improve our understanding of archaeological faunal remains with cultural 
significance  
• To broaden our knowledge about symbolism and ritual in zooarchaeology 
 
More specifically, a set of questions will be addressed: 
• How were the symbolic meanings of foxes created and used in ritual practices 
since prehistoric times? To what extent has the treatment of foxes was 
changed through different time periods in different cultures based on 
ethnographic and historical evidence? 
• What are the differences between the remains of ritual uses and subsistence 
uses of foxes? How do we differentiate them? 
• Are there any differences between human modifications on fox bones to the 
ones on other canine bones?  
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• What methods can be used for the investigation of symbolism and ritual in 
zooarchaeology? 
 
v 1.5 Summary of the thesis 
The thesis is divided into seven chapters. Starting with this Chapter 1, social 
perspective on animals in human culture, the selection of research topic, the 
theoretical background including issues of ritual in archaeology and review of 
some associated definitions, followed by detailed descriptions of research 
questions. Chapter 2 presents an ethnographic and archaeological review of fox-
human interactions worldwide. Chapter 3 discusses the choice of archaeological 
materials and zooarchaeological methods involved. Chapters 4, 5, 6 present 
three case studies, each of them consisting of a detailed introduction to the fox 
species with both zoological background and local ethnographic information, an 
introduction of the site, a section of the analysis, and a discussion. In Chapter 7, 
the role of foxes will be further discussed through the comparisons of analytical 
results from the three case studies, followed by the reconsiderations of 
zooarchaeological methods used and some suggestions for further research. 
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Chapter 2 Ethnographic, Historical and Archaeological Review of 
Fox-Human Interactions Worldwide 
 
v 2.1 General Facts Relating to Foxes 
Foxes live in habitats ranging from deserts to ice fields, from rainforests to jungles, 
and from mountains to swamp, to woodlands, to grasslands. The home limits of 
foxes differ individually, ranging from 20 km2 to 0.1 km2 based on the accessibility 
to the food and water sources (Rogers and Kaplan, 2003).  
  
FIGURE 2.1 GENERAL DISTRIBUTION OF FOXES (ROGERS AND KAPLAN, 2003:28) 
 
Currently, there are 22 species of fox falling into 8 genera including Vulpes vulpes 
(red fox), Vulpes pallida (pale fox), Vulpes chama (Cape fox), Vulpes bengalensis 
(Indian fox), Vulpes rueppelli (Ruppell’s fox), Vulpes cana (Afghan fox), Vulpes 
corsac (Steppe fox), Vulpes ferrilata (Tibetan fox), Vulpes macrotis (kit fox), 
Vulpes velox (swift fox), Vulpes zerda (fennec fox), Urocyon cinereoargenteus 
(grey fox), Urocyon littoralis (island fox), Otocyon megalotis (bat-eared fox), 
Alopex lagopus (Arctic fox), Dusicyon/Pseudalopex culpaeus (culpeo), 
Dusicyon/Pseudalopex griseus (Argentine grey fox/chilla),  
Dusicyon/Pseudalopex gymnocerus (pampas fox), Dusicyon/Pseudalopex  
sechurae (Sechuran fox), Dusicyon/Atelocynus microtis (small eared zorro), 
Dusicyon/Lycalopex vetulus (hoary fox), and Cerdocyon thous (crab-eating fox) 
all called fox (Rogers and Kaplan, 2003; Sillero-Zubiri and Macdonald, 2004). 
Swift	fox	
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The classification of fox has always been complex and still remained in 
controversy to some extent. Only the species belonging to the Vulpes genus are 
known as “true foxes” biologically, which is also considered as the second largest 
genus in Family Canidae (Rogers and Kaplan, 2003; Wallen, 2006). Other fox 
species are called fox because either their similar appearances or cultural 
similarities regarding characteristics in local myths and folklores. Figure 2.1 
shows the modern distribution of foxes around the world. 
 
Foxes are highly adaptable to the environment. As can be seen from Figure 2.1, 
their modern distribution spread over all five continents of the world. Although the 
distribution of different fox species sometimes overlaps in some regions, the red 
fox remains the most widespread fox species throughout the world, inhabits about 
70 million kilometre squares in the world because of its strong adaptability and 
versatility (Sillero-Zubiri and Macdonald, 2004:2). Other species of foxes have 
more rationality that confined to specific environments and climates as can be 
seen from the figure above. For example, the arctic fox is the only canid species 
that can survive in the freezing environments of the polar region. 
 
Foxes prefer to live in intersecting places where various habitats meet, therefore, 
they are viewed as the “predators of the edge” (Bathgate, 2004). Notable, 
margins of the agricultural and human residential areas are also included. They 
have been the commensals of humans since ancient times. Almost every culture 
has encountered their beauty and intelligence. Foxes have never been fully 
domesticated. Although they are living closely with the human domestic space, 
they cannot be controlled either physically or cognitively (Bathgate, 2004). As 
stated by Shepard (1996), the fox has been considered as an animal that refuses 
to the order of the world in several major ancient myths such as Orpheus and 
Linnaeus. 
 
The diet of the foxes is omnivorous in general. They are speculative foragers, 
considered as opportunism and obtaining all the available resources surrounded, 
ranging from insects, small mammals, birds, marine sources, to plants such as 
fruits, leaves, and vegetables (Rogers and Kaplan, 2003). On the other hand, the 
fox’s opportunism gives it more chances to impact with the human occupations. 
For instances, it can also be seen as a competitor to human subsistence, which 
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is usually encountered during different activities such as fishing, hunting, animal 
herding, as well as some agricultural practices (Bathgate, 2004). Therefore, they 
are one of the most commonly hunted animals in human history, not only because 
of the ideological meanings they carry in association with ritual practices, or their 
attractive and warm pelt, or meat, but also due to the nuisance caused to human 
residential areas. For example, as stated by Henry (1996), hunters assert things 
that foxes live on are the game animals they hunt, while farmers conceive that 
the primary food source contributes to the foxes’ diet is chicken. 
 
In the next section, I will present some examples of fox-human interactions 
worldwide. 
 
v 2.2 The Mythical Fox and Traditions 
In general, the distributions of fox symbolism in human cultures follow the 
geographical distributions of real foxes in nature. Notably, foxes in myths, 
folktales, legends, religious texts, literary texts, oral traditions, as well as art can 
never be separated from the human observations and experiences of foxes in the 
wild. For instance, predatory animals such as wolves and foxes are considered 
as smelly animals based on their natural features, and hence probably became 
a factor that led to the adverse symbolic meanings they carry in some cultures 
(Anon, 1486). In the folktale of the Ainu people of Hokkaido, the fur of foxes was 
coloured red by the beaver with the usage of the salmon’s roe in order to mend 
the mistaken colour of white (Dahnhardt, 1963; Uther, 2006). A Transylvanian 
tradition thought that the red colour of the fox came from its shining skin instead 
of the fur (Dahnhardt, 1963; Uther, 2006). The Athapaskan hunters believe that 
the red colour of the fox fur was caused by its anger when losing a prey during a 
hunt (Dahnhardt, 1963; Uther, 2006). These stories have re-confirmed and 
corresponded to the fact that red fox was the most widespread fox species in the 
region. On the other hand, according to a Canadian tale, the tail of the fox is long 
because it was pulled over the ground, which also reveals the burrowing 
behaviour of foxes (Uther, 2006). 
 
Fox symbolism, mythologies, legends, and worships can be considered as cross-
cultural. The storytelling about foxes has existed in various cultures, which 
usually associates with the nature of intelligence, cunning, tricking and factors 
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such as fertility, wealth, supernatural abilities, connection with the 
underworld…etc. One instance is the conceptualisation of the fox as devious and 
deceitful within the traditional tales of numerous cultures. As Benton (1997) 
explained, foxes have been associated with the Devil because they were linked 
to deceptive conduct and guile within Europe during the Middle Ages and into the 
Renaissance, which resulted in them being torched. On the other hand, ancient 
Hebrew people who were highly familiar with jackals and foxes, also conveying 
their wily nature in folklores. Indeed, Finkel (1993) emphasised that 
internationally, numerous human communities hold this perception. Likewise, in 
the African Dogon folklores, the fox is viewed as a threaten to the civilisation, 
fecundity and water. Griaule (2005) described that finding the missing twin was 
the punishment that the creator god Amma set for Yurugu, a legendary fox. 
Additionally, there are artistic images of foxes created by the ancient Peruvian 
Moche people (Berrin, 1997). However, although most descriptions of the fox in 
myths, legends, and folktales can be traced back to ancient times and share 
similarities, oriental fox narratives have revealed divergences remarkably from 
the other ones. Nevertheless, Kang (2006) noted that in the legends of China and 
other far eastern cultures, specific stories might present foxes as positive or 
negative harbingers and usually have the ability to shapeshift into human forms. 
 
2.2.1 Foxes in European or European-influenced mythic systems and 
traditions 
Fox – A Trickster? 
In many European cultures, the fox is given the role of a trickster owing to its 
cunning characteristics. The definition of ‘trickster’ is, according to the Oxford 
English Dictionary, “One who practises trickery; a rogue, cheat, knave.” However, 
the term should not necessarily be viewed in a derogatory way, it could be used 
to describe a creature from both positive and negative aspects. For instance, a 
trickster might equally be associated with cunningness and intelligence, and it 
could carry out mischievous activities or outmanoeuvre others. Tricksters in 
different cultures are usually also given the characters of cultural heroes who are 
talented, calculating, rebellious, and antagonistic to the higher rank or the 
authority. In the case of the fox, Reynard the Fox is one of the most popular 
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characters in the UK, who is clever, knowledgeable, and defeats/controls other 
characters through more skilful manoeuvring. 
 
Fox as Fictional/Literary Animal 
The fox is often held to be wicked, cunning, wily, and self-seeking in European or 
European-influenced cultures as a result of depictions in the folktales and 
depictions from the antiquity, which was a period where symbolic meanings and 
references to animals in the natural world were commonly used to indicate social 
changes, historical and political developments, to express social and ethical 
judgments, as well as to satirise monastic life and sanctification (Uther, 2006). 
The oldest fables of the fox can be found in the lyric poets that were written by 
Archilochus in 650 B.C. (Tubach, 1969). The fox is also known as the most 
popular animal figure in the influential collection of Aesop tales, with the fox found 
in 42 out of 358 Aesop fables, while ‘The Fox and The Crow’ are ‘The Fox and 
the Grapes’ are the most representative widely known fables that show the 
cunning of the fox. Also, many fox tales of the Aesopian tradition associated with 
the tale collections that were written by Phaedrus, Babrius, and Avianus later 
(Uther, 2006). These ancient Greek fables and epic stories may have been 
influenced by the much earlier presentations of the symbolic fox in other cultures 
such as the Egyptian and the Mesopotamian.  Nevertheless, the fox symbolism 
later, especially in the European region, had been significantly affected by these 
ancient Greek fables, together with the connotations and denotations of fox 
subsequently existed in the Celtic mythology and Christianity.  
 
On the other hand, animals and their characteristics are usually 
anthropomorphically described and considered as either positive or negative in 
many cultures, which hence transformed animals into humans in animal forms. 
The anthropomorphic descriptions were probably based on the natural 
behaviours of the animals and can be seen as a process of analogy between 
humans and animals through the development of societies.  The fox was very 
popular in the medieval anthropomorphic perception of animals to represent 
cunning people, for instance, the beast epics of the stories of Reynard the Fox 
(Marvin, 2000:190; Jordogne, 1975). In the stories, the fox is not only considered 
as a cunning animal who steals poultries, but also symbolises several specific 
types of human beings from a villain, to a flawed hero, a doctor, a chanter, to a 
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bishop, an archbishop, as well as a pope (Geffroi de Paris, 1968). Additionally, 
other than fox stories existed in ancient Greek literary texts, the Western adaption 
of exotic tales about foxes such as Panchatantra also has been considered as 
part of the origin of the fox epics existed during the medieval times and 
Renaissance (Uther, 2006). Later, the fox started to appear in the Brothers 
Grimm’s fairytales and in the works of Beatrix Potter. On the other hand, the sly 
and furtive characters of fox are also described in the portrayal of Animals 
Entering the Ark from Guiard des Moulins’s Bible historiale in the early 15th 
century – it is sneaking into the ark slyly under the horse without its companion 
who is thought to already be on the ark (Resl, 2011:198-199). Furthermore, the 
fox imagery further developed with the compilation of Encyclopaedias of Nature 
by the Medieval scholars including Isidor of Sevilla, Albery the Greet, Vincent de 
Beauvais, Konrad von Megenberg, and Odo of Cheriton (Uther, 2006). Later, the 
studies of assumed facts about foxes based on the fables and oral traditions also 
brought influences to the folk medicine during the period. For instance, the 
internal organs of fox were believed as the cure for various diseases (Uther, 
2006). In addition, fox symbolism was also commonly employed in political works 
in several movements such as the Renaissance and Humanism after the Middle 
Ages. For instance, a fox and a lion were used to represent cunning and power 
– the two important properties that were needed to become a successful ruler in 
the 16th-century political treatise Il Principe written by Niccolò Machiavelli 
(Atkinson, 2008). However, although Machiavelli's works had a great impact on 
the cultural developments during that time, his ideas on the fox symbolism were 
in controversy. He suggested that it is necessary to learn the cunningness and 
smartness of the fox to avoid snares, while others believed the fox-like skills 
purposed by him were the acts of deceiving and therefore immoral. For example, 
the English comedy play Volpone written by Ben Jonson in 1606 applied the 
cunning fox as a satirisation to reflect negative human qualities such as distrust 
and deceitfulness and used as a didactic tool to warn the audience (Greenblatt, 
2006). Also, the utilisation of fox-like skills for self-defeating is considered as evil 
deceit in the political treatise Leviathan, or The Matter, Former & Power of a 
Common-Wealth Ecclesiastical and Civil written by Thomas Hobbes in 1651 
(Greenblatt, 2006). Furthermore, the symbolic meanings and connotations of the 
fox become more neutral and sometimes associated with the arguments about 
gender roles in the early 20th century. For example, D.H. Lawrence used the fox 
	 42	
as a symbol which was both feared and loved in his novella The Fox written in 
1922 (Lawrence, 1992).  In this novella, the fox stands for the natural state of 
gender roles, who would bring the women back into their traditional gender role 
instead of being independent. This period was the beginning of the transitional 
age for gender equality, and although the writer used the fox and its natural 
behaviours to indicate that society should remain conservative with regards to 
women’s rights, he finished the story with an open ending. It is unsure whether 
the fox-like man brought the woman back into her traditional gender role, which 
probably represented his concerns to the future solutions of the gender issues 
raised during his time. In more recent times, the fox was illustrated as a heroic 
figure who uses his smartness to save his family and help other animals instead 
of being a villain who steals and cheat in the children’s novel Fantastic Mr. Fox 
written by Roald Dahl in 1970 (Dahl, 2007). As can be seen from previous 
examples, although the symbolic meanings of fox (i.e. cunningness, wisdom, 
crafty, cautiousness…etc.) have not been changed much over time, it is clear that 
how people received and expressed the fox symbolism influenced and changed 
with the cultural developments. The understanding and treatments of the fox 
symbolism in the literature of different time periods hence reflect the issues 
occurring in human society on the corresponding period. 
 
Fox in Association with Mythology and Ritual/Cultural Practices 
The presentation of foxes in the European mythic system can be traced back to 
ancient Greece. Fox skin was used to make a kind of Thracian cap during the 
Classical and Archaic periods (Webber, 2001:18). Figures of foxes also 
commonly appeared on ancient Greek objects and statues. For example, the 
painting of Aesop and a fox sitting facing each other was found on an Attic 
drinking cup of the 15th century (Figure 2.2) (Cartledge, 2002:17); a bronze 
statue of an offering scene of a shepherd holding a fox has been found from near 
Mount Lycaeum in Arcadia (Figure 2.3) (Buxton, 2002:324); also, a hunter 
holding his prey, a hare and a fox, appeared on a sixteenth-century BC Attic 
black-figured jug (Figure 2.4) (Fisher, 2002:210). These examples therefore show 
that the fox was one of the cultural elements that had a strong connection with 
people’s daily life in ancient Greece. 
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FIGURE 2.2 THE IMAGE OF AESOP AND A FOX ON AN ATTIC DRINKING CUP, 15TH CENTURY 
(BUXTON, 2002:324) 
 
 
FIGURE 2.3 THE STATUE OF A SHEPHERD HOLDING A FOX (BUXTON, 2002:324) 
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FIGURE 2.4 THE IMAGE OF A HUNTER HOLDING A FOX AND A HARE ON AN ATTIC JUG, 16TH 
CENTURY (FISHER, 2002:210) 
 
Foxes in Greek and Roman Traditions 
The giant Teumessian fox, appeared in Greek Mythology, preyed upon children 
and was destined never to be caught. However, the fox was hunted by the dog 
Laelaps whose destiny was to catch everything he chased. Both of them were 
turned into stone and casted into stars as Canis Minor and Canis Major by Zeus 
(Wallen, 2006:39-42). On the other hand, the fox was seen as a creature that 
brings damages to the viniculture during the Greek-Roman period (Diez and 
Bauer, 1973; Uther, 2006). Furthermore, in later periods of ancient Greece, as 
influenced by the story of how Cresphontes got Messenia, the fox became the 
symbol of being wise and was appeared as one of the signs on the shields of 
people from Messenia, Sparta, and Argos (Li, 2013:34). On the other hand, 
animal sacrifice was the most basic component in the act of Greek religion. 
Although domesticated animals were more common sacrifices to Greek Gods, 
wild animals including foxes could also be used, for instance, it was one of three 
animals usually offered to Artemis on her birthday every year (Frazer, 1890:132). 
Later, this trend of killing a large number of wild animals in public places and 
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slaughtering in arenas became very common in Roman traditions, especially the 
more regular killings of wild animals classified as agricultural pests which were 
carried out during the public festivals. For instance, foxes were killed by tying 
flaming torches to their tails during the Cerialia event (Kalof, 2007:28). Cerialia 
was celebrated in April as an agricultural and pastoral rite (Spaeth, 1996:4). The 
meaning of fox in Roman tradition was associated with vermin, destruction, and 
its reddish colour represented the heat from the sun, therefore, burning foxes 
from their tails symbolised the bringing of warmth and vitality to the crops for 
protection (Spaeth, 1996:36-37).  On the other hand, the fox was sometimes used 
as sacrificial animal during the cat-burning ceremony that was celebrated in 
Medieval Paris as part of the traditional annual celebration of the eve of St. John’s 
Day (Cohen, 1994). 
 
Fox and Christianity 
The hapless, wicked and evil descriptions of the fox in Europe were firstly shown 
in Physiologus and, hence, developed fully with the development and widespread 
of Christianity (Resl, 2011; Sherwood, 2007; Wallen, 2006). The fox was 
considered as a heretic as it acquires food by fair means or foul based on its 
craftiness strategy such as pretending to be died to attract preys (Tubach, 1969; 
Uther, 2006). This was usually considered as a negative example, which is similar 
to the advice given by the devil or heretics that against the good teachings from 
god (Tubach, 1969; Uther, 2006). According to Judges 15:4 of the Bible, Samson 
caught three hundred foxes, tied lighted torches to their tails, and hence drove 
them to the mountains in order to take revenge on his enemies (Sax, 2001; Uther, 
2006). However, according to the story, massive damages were caused while he 
chases the foxes (Uther, 2006). Further references throughout the Bible can be 
seen casting a negative view upon foxes. For example, in Nehemiah 4.3, it was 
seen as an animal who could break down the walls of Jerusalem that God ordered 
to be rebuilt. Moreover, it is mentioned in Song of Songs 2.16 that we must catch 
little foxes as they would destroy the vineyards. The fox was cast as the Devil 
also because it also digs holes in the ground, which were thought lead to the hell 
(Wallen 2006:45). Also, the slyness and cunning nature of the fox not only 
corresponds to its wily personality in general, but also characterised rulers such 
as Herod who was fearless before the gods (Diez and Bauer, 1973; Uther, 2006). 
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Furthermore, there are also negative depictions of the fox in the stories of the 
Christian saints. For instance, the fox was a common animal for the devil to 
transform into and was usually miraculous defeated by the saints in these stories 
(Mensching, 1957; Uther, 2006). Several depictions of the devil fox can be found 
in stained glass windows, wood carvings, or stone carvings in churches and 
cathedrals throughout Europe (Figure 2.5) (Wallen, 2006:46). Furthermore, the 
fox was also regarded as the animal most closely associated with the underworld. 
For instance, the Tartars people believe that seven foxes and seven wolves are 
the guards of the underworld (Schiefner, 1859). 
 
 
FIGURE 2.5 A FOX PREACHING TO GEESE IN STAINED GLASS IN ELY CATHEDRAL, 15TH CENTURY 
(WALLEN, 2006:47) 
 
Fox in Celtic and Druidic Traditions 
Unlike the mythic traditions described earlier, it is clear that the Celts and Druids 
admired the power of the fox (Frazer, 1890; Green, 1992). Irish fishermen would 
never go to the sea on the day they met or saw a fox, or even heard names with 
the meaning of fox (Forbes, 1905:187). The Welsh and German witches are 
believed to have the form of snakes and foxes (Frazer, 1890:577a). However, the 
use of terms associated with the meaning of wisdom and cunning were favoured 
and somehow greatly honoured in the Celtic culture. Hence, the fox has appeared 
with a very positive connotation in Celtic mythology with its cunning characteristic. 
	 47	
For example, the daughter of the sun Dia Griene, was released from the 
Underworld by its owner Cailleach and hence returned to the mundane world in 
the body of a fox (McCoy, 1995). Since then, the female fox has been given the 
symbolic meaning of reincarnation and often associated with the sunstones in 
Celtic mythology (McCoy, 1995). To emphasise this positive view of fox in Celtic 
culture, the name or nickname ‘Fox’ is incredibly revered within the Celtic tradition. 
A Celtic chieftain was named ‘Louernius’ (Son of Fox) due to his good skills in 
diplomacy; likewise, a Scottish king named Ua Leochann held the nickname 
‘Sionnach’ (the fox) (Forbes, 1905:186). Also, the fox has existed in many Celtic 
poets. These poets were usually connected with Shamanic traditions in the Celtic 
culture. For instance, the term ‘satirising fox’ was used to express fox’s 
cunningness and its ability to outmanoeuvre others in the Taliesin’s Song of his 
Origins (Matthews, 2002; Conway, 2004). On the other hand, pelts of foxes were 
highly valued and prized; they were not only used for clothing and bedding, but 
also used in the ritual practice during traditional fire festivals such as the Festival 
of Beltane celebrated by the Celts for purification and protection (Wallen, 
2006:58-59). Furthermore, burning live animals during the spring and midsummer 
festivals is a significant part of the Druidical tradition (Frazer, 1890:575b). For 
example, a fox was sometimes burned during the midsummer festivals on the 
Place de Greve in Paris, and the ashes and embers of the fires would be collected 
and taken to home by people at the end of the festival for good luck (Frazer, 
1890:576a).  
 
Fox Hunting as Cultural Practice 
The modern form of English fox hunting was initially emerged at the end of the 
18th century, and hence become the national sport in England by the 19th century. 
Many historians believe that foxes were only killed as pests before the 
Restoration period, while others purposed that fox hunting emerged as a sport or 
cultural practice as early as medieval times, as evidenced by the hunting books 
that were written during the Middle Ages (Middleton, 2005). This practice was not 
limited in England. In general, hunting of some species such as foxes and lynxes 
were primarily because of the threat to other game animals and domesticated 
livestock in Medieval Europe (Resl, 2011:6). Its further development was also 
likely connected with the wicked and evil meanings of fox and influenced by the 
witch-hunts at that time. However, in time, fox hunting became an organised 
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country sport, later elite sport and royal activity, as well as a cultural tradition, 
which “can be interpreted as a complex social and symbolic practice” as it 
involves special dress; practice codes; unexplained relationship between the 
huntsman with the hounds and foxes; as well as ceremonial style music (Marvin, 
2000:190-200). As described by Cummins (1988), after a fox was hunted, its 
complete carcass was held at a high position for the hounds to bark with 
prolonged noises at first, then the head of the fox was taken off and carried into 
the hall in a ceremonious manner as part of the post-hunting dinner. The status 
of fox then changed from vermin to a symbol of cunning, courage, and strong 
spirit that needed to be praised to fulfil the requirements of becoming an elite 
sport (Marvin, 2000). One of the earliest surviving hunting books, Le art de 
venerie, written in 1327 by William Twiti, who was the huntsman to King Edward 
II, indicates that fox hunting was associated with the upper-class men and 
performed in a similar style as in the modern times. There was even a ‘fox hunting 
season’ as stated by him (Middleton, 2005).  Also, according to Cummins (1988), 
fox hunting was one of the hunts described in the poem Sir Gawain and the Green 
Knight of the early 14th century, which indicating the popularity of the practice 
during that time period, 
 
‘The fox flies on before; they find him soon 
Settling to run as he is in sight, 
Crying his doom full clear with clamour and noise. 
Many a thorny thicket he dodges through; 
Loops back by many a bush and lies to listen. . . . 
The Lord and the hunters were led behind him like laggards Many a mile 
through the hills, till mid-afternoon.’ 
 
Fox hunting was also illustrated in The Master of Game, a famous English 
medieval hunting book written under the command of the second Duke of York 
in 1406 (Baillie-Grohman, 1909). Further evidence of fox hunting as an elite 
activity is The Boke of Saint Albans, a work written in 1486 combining many 
earlier hunting manuals, also republished by Markham in 1595 as Gentleman’s 
Academie (Hands, 1975). Moreover, “deer, bee, salmon, bear, ‘climber’, 
woodcock, fox, hare, and roe” were mentioned in the sixteenth-century 
compilation The Nine Huntings (Smets and Van Den Abeele, 2007:64). Fox 
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hunting was described in detailed techniques and considered as a pleasant 
activity in Turbervile’s Book of Hunting written in 1576 (Turbervile, 1576). Again, 
the fox was categorised in the beasts of the chase by John Manwood (Bergman, 
2011:58). Furthermore, hunting was more associated with royal privileges and 
the representation of political power than as an activity enjoyed by commoners 
during the Renaissance. As a result, fox hunting became not only a cultural 
practice, an elite sport, or a part of the noble manners, but also a royal activity, 
which was closely related to the act of governing (Bergman, 2011:58).  Fox 
hunting had been regarded with great favour particularly in England since the 
17th century, as there had been significant improvements made to the English 
economy and therefore people became more affordable to the leisure activities 
(Middleton, 2005). The land-owning elites hence prove their social status and 
power in the leisure pursuits.  On the other hand, many people without lands were 
excluded from the game hunts of deer and hare as acquired by law during that 
time period, while fox, remained its legal vermin status, which could be hunted by 
these people (Munsche, 1981; Borsay, 1989). Therefore, finally, fox hunting 
become a publicised activity with its own code and manners developed in the 
18th century. 
 
On the other hand, modern English fox hunting has become a more and more 
popular topic for discussion today. It has great impacts on the construction of the 
rural landscapes in the English countryside (Finch, 2007; Bevan, 2010). It is not 
only an activity which simply trace and kill foxes by using a pack of hounds, but 
also considered as a cultural practice that could reveal the social issues such as 
the division of social classes, the power inequality between the landowners and 
the landless people, as well as our treatments and reactions to the natural 
environments along with the remodeling of landscapes in modern times. As 
commented by Finch (2007), ‘the emergence of modern foxhunting alongside the 
newly enclosed landscape of the shires was symbiotic’. It is also interesting to 
investigate whether the emergence of fox hunting was one of the reasons for, or 
results of the rural landscape remodeling. For instance, it is possible that, like 
other animals, foxes were considered to be a threat to farmlands and hunted 
originally to leave more space for agriculture; or the artificial alterations made to 
the rural landscapes were not only for providing more space for farming, but also 
for the leisure country pursuits. 
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Furthermore, the personification of the red fox is a result of the long history of 
English fox hunting. The attitudes and reactions with regard to foxes have been 
affected strongly by its distinctive symbolic role (O’Connor, 2013).  Foxes were 
considered as destructive and wicked as they kill domestic fowls. Their killing 
behaviour was usually anthropomorphically described as ‘for pleasure’ or ‘out of 
sheer spite’, instead of taking a natural perspective on the animal behaviours 
(Kruuk, 1972; Saunders et al., 2010; O’Connor, 2013). However, as discussed 
previously, they were given the characteristics of cunning, creative, ingenious, 
and skillful during that time. Fox hunting involved many custom and rules, the 
personification of the red fox could be seen as a special or symbolic expression 
of the relationship between the fox and the huntsman. They have become an 
inseparable part of the English countryside. For example, it is common to find 
foxes portrayed with costumes of human hunters, not only on the paintings, but 
also on the signs of the country pubs, as well as on the advertisement for bottled 
beers such as Old Speckled Hen (O’Connor, 2013). 
 
 
FIGURE 2.6 AN ADVERTISEMENT OF OLD SPECKLED HEN 
(HTTP://WWW.V8REGISTER.NET/SUBPAGES/SPECKLEDHENBANNER.HTM) 
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To conclude, this section has highlighted how our relationship with foxes 
throughout European history often in contradictory and in tension. The fox was 
viewed through one lens either as the vermin or pest with negative connotations, 
or as an intelligent species and often characterised fondly in the literature; while 
through the other, they formed part of a violent and often bloodthirsty country 
pursuit with the fox as the designated victim. This picture underlines the 
complexity in the roles that the fox has played in the society, which further 
explains why it has been selected for this study. 
 
2.2.2 Distinctive Symbolic Roles of Foxes in the East – use Chinese and 
Japanese mythic systems and associated ritual practices as a case study 
Unlike the symbolic meanings that foxes hold in the other cultures, the 
relationship between humans and foxes is much more complicated and varied in 
Asian belief systems such as the Chinese and Japanese mythical systems. The 
fox appears to have both divine and demonic characteristics in China, Japan, as 
well as Korea and other Oriental-influenced cultures (Lewinsky-Strauli, 1990). 
Sometimes the fox has been used as a symbol of premonitions, while at other 
times it was seen as an auspicious sign (Kang, 2006). Equally, sometimes it is 
worshipped as a deity, or may even be seen as an evil spirit that required 
exorcism. This is probably closely connected to the concept of magical 
metamorphosis rooted in the Chinese mythologies. The following section will look 
at this issue in greater depth, discussing the fox worships in China and Japan. 
 
The Worship of Fox in China 
Ancient China was a fertile land consisting of forests, grasslands, mountains and 
wetlands, and which was therefore a world rich in animals and plants. The 
perceptions of animals and their symbolic and religious roles varied across 
different regions of ancient China. The ancient Chinese attitude towards the fox 
is a mixture of practicality and superstition. In general, the fox was purely seen 
as an animal at the beginning. The symbolic meanings then grew out of the local 
shamanistic tradition initially, and hence being combined with the esoteric 
interpretations that were widely accepted during the Han dynasty. The fox was 
therefore seen as a spiritual creature with both good and evil characteristics 
within the cultural developments. Furthermore, along with the development and 
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spread of Daoism and Buddhism later, the role the fox played in society started 
to transform into the evil spirit that known as ‘ungenteel’ and which needed to be 
exorcised (Shan, 1994; Fan, 2003). Moreover, fox was worshipped as a god 
responsible for protecting the crop in some rural areas since the Tang dynasty, 
but it never turns into an official public cult over time in China (Yoshino, 1990). 
Additionally, the fox spirit was believed to be used by some people through 
psychic ceremonies such as shamanic dance in modern China in the rural areas. 
A more detailed study of the roles of the fox will be discussed in this section. 
 
Fox as an animal  
The practicality of animals was the primary focus during the early periods of 
ancient China. For instance, the fox was regarded as an animal in the natural 
world with its beautiful, luxurious, soft, and warm fur before the Qin dynasty (221 
BC – 206 BC). Only nobles could own the highly valued fox-fur robes as recorded 
in the historical literature such as The Classic of Poetry (Shi Jing诗经) of Zhou 
dynasty (1046 BC – 256 BC).  Furthermore, it is stated in The Book of Rites (Li 
Ji礼记) –  a Confucian classic concerning the ceremonial rites and etiquettes of 
the Zhou dynasty that was completed in the Western Han dynasty (206 BC – 9 
AD) – that the colour of the fox-fur robe was connected to the social status of the 
noble who wears it. For example, a robe made of white fox fur could only be worn 
by the king. Moreover, the intelligence of foxes was also indicated in many 
ancient Chinese literary works. The commonly known fable, ‘The Fox Assuming 
The Majesty of The Tiger’ was recorded in  Strategies of the Warring States (Zhan 
Guo Ce 战国策), a book of anecdotes of political manipulation and warfare, 
indicating the wisdom of the fox. In addition, the sound of the fox is sad and shrill, 
and as such it was usually seen as the bad omen.   
 
Fox as an auspicious mystical creature 
The fox was primarily believed as an auspicious mystical beast that was 
worshiped by people in ancient China. It symbolises the prosperity of the family 
and the country. For instance, the legendary nine tailed fox is described in The 
Classic of Mountains and Seas (Shan Hai Jing 山海经), an ancient Chinese 
encyclopedia of mythical geography and legendary creatures, as ‘one that lives 
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in the mountains of Green Hill. It has a shape like a fox but with nine tails. It 
sounds like a human baby. It eats humans. Whoever eats its flesh will be 
protected from bewitchment’. The images of the fox with nine tails were found on 
the stone walls, coffins, and paintings in the tombs of Han dynasty (206 BC – 220 
AD) (Shan, 1994).  For instance, it was discovered on a wine bottle in a Han 
dynasty tomb in the village of Dachuan form the Youyu district in Shanxi province; 
it also appeared in a painting of the late Han dynasty recovered from Zhengzhou, 
Henan province (Shan, 1994). Figure 2.7 below is the photo of the tomb brick 
recovered from a 1st-2nd century A.D. tomb from Sichuan province, showing a 
nine-tailed fox standing on the left-hand side of Queen Mother of the West (Xi 
Wang Mu西王母), who was believed to be a spiritual helper that accompanies 
the goddess to transcend the three worlds, escort the dead to heaven, and to 
grant immortality by the Han people (Kang, 2006:22).  
 
The nine-tailed fox with a book in its mouth, as described in Guo Pu’s eulogy, 
could also be the divine messenger of Queen Mother of the West (Kang, 2006; 
Allen, 2016). Likewise, there could be a connection between the fox and higher 
divinities, as indicated by the writings of Tang dynasty (Kang, 2006:23). For 
instance, as recorded in Extensive Records of the Taiping Era (Tai Ping Guang 
Ji太平广记), a collection of stories that was compiled under the imperial direction, 
a golden celestial nine-tailed fox serving in the Palace of the Sun and Moon may 
transcend yin and yang when people perform sacrifices and pray to it (Kang, 2006; 
Allen, 2016). 
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FIGURE 2.7 THE NINE-TAILED FOX ON THE LEFT HAND SIDE OF THE QUEEN MOTHER OF THE WEST 
(西王母) ON A TOMB BRICK FROM SICHUAN, 1ST-2ND A.D. (KANG, 2006:22) 
 
Moreover, moral meanings were accorded to the fox and it served as a 
humaneness model according to The Book of Rites (Li Ji礼记). For instance, a 
fox would die facing to the hill where it was born; corresponding to the moral 
principle of kindness – ‘always remember one’s origin’ that adored by the ancient 
Chinese people (Kang, 2006). The fox was acclaimed with symbolic meanings of 
divine, humane and wise rule during the Six Dynasties (220 AD – 589 AD). Foxes 
caught in the fields were usually seen as a divine symbol that linked with the 
dynasty’s fate and were often brought to the central court.  This tradition 
continued through to the Tang dynasty (618 AD – 906 AD). The presences of the 
nine-tailed foxes were reported in many historical records and literature, even 
though the animal did not exist in the real world, therefore this was more likely to 
be used as a parable for the virtuous governor (Kang, 2006).  
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The fox spirits – fox demons and fox deities 
Other than the auspicious symbolic meanings of foxes as stated in the historical 
records and official texts, foxes were also connected with magical metamorphosis 
(interspecies transformation), mind manipulation, and sexual incantation (Kang, 
2006). The concepts of spirit appeared as early as pre-Qin China (before 221 BC) 
(Ren, 2014). The earliest record of the fox spirit found is probably in Zhuangzi (庄
子), one of the fundamental texts of Daoism that was written during the Warring 
States (475 BC – 221 BC). However, the fox recorded in Zhuangzi as a fox spirit, 
was either because of its abnormal qualities and behaviours or simply used as a 
kind of figure of speech. The connection between the fox and divination of good 
luck or misfortune became stronger since the Qin and Han dynasties, which could 
be the result of the spread and popularity of Fangshu (方术), a branch of learning 
comprising alchemy, astrology, physics, divination, exorcism, omenology, 
geomancy, medicine and healing, ritual, occult, shamanism, …etc. In a divination 
book Forest of Changes (Yi Lin易林) of the Western Han dynasty, it is recorded 
that ‘when the old fox curls its tail, ghosts are in the east and the west, my eldest 
daughter will be ill, crying and bending the fingers to calculate, either the west or 
the east; when the old fox acts strangely, behaves abnormally, either becomes 
the charming spirit or the demon, shocked the goddess, finally nothing to be 
regret for’.  On the other hand, people believed that Fang Shi (方士), the master 
of Fang Shu, was able to heal the illnesses caused by ghosts and spirits. 
Essentially, it is believed that fox spirits can possess and bewitch people, causing 
a typical illness (i.e. the victims would usually become mad) and need to be cured. 
For instance, two records of medical prescriptions recovered from Mawangdui 
archaeological site of Han dynasty (Hunan province) indicated the illness caused 
by fox spirits and outlined how to treat it (Harper, 2015).  
 
On the other hand, in the Chinese mythical system, it is believed that animals can 
take the form of humans and even become either good or bad spirits with 
supernatural powers after practicing austerities over a long period of time. Fox 
can be transformed into a human shape after hundred years of practice. With this 
transformation the fox becomes a fox spirit, which could be either good or evil. 
As stated in Book of the Master Who Embraces Simplicity (Bao Pu Zi抱朴子), 
‘foxes, wild cats, jackals, and wolves could live to the age of eight hundred and 
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would transform into human shapes at the age of five hundred’. Likewise, as 
described in Stories From the Mid of Mystery (Xuan Zhong Ji玄中记), an early 
collection of ancient Chinese mythology that was written by Daoist Guo Pu of Jin 
dynasty (317 AD – 420 AD), ‘at the age of fifty, a fox can transform into a woman; 
at the age of a hundred, a fox can transform into a beauty or a psychic or an adult 
male; it can know things thousands of miles away; they can poison and bewitch 
people to lose their minds; at the age of a thousand, a fox ascends to the heaven 
and becomes a celestial fox’.  
 
In addition, it was believed that cutting people’s hair in order to control their souls 
was a kind of sorcery practiced by the evil fox spirits. This practice was recorded 
in several official historical texts, such as Book of Wei (Wei Shu魏书), Book of 
Jin (Jin Shu晋书) and Book of Northern Qi (Bei Qi Shu北齐书), which indicates 
its extensive social influence. For instance, it is recorded that there were evil fox 
spirits cutting people’s hair in the first year of the Taihe period (477 AD – 49 AD) 
of the Northern Wei dynasty (386 AD – 534 AD) in Book of Wei. Moreover, it 
appears in many collections, for example, a later Han story describes a man who 
killed a fox has found hundreds of hair buns cut from human heads in the fox’s 
den (Kang, 2006). In ancient Chinese beliefs, hair equals life; and therefore losing 
hair to the sorcerers would result in losing souls (Kang, 2006). Furthermore, the 
fox spirit was also accused of setting fires as noted in the Book of Wei where ‘the 
fire accidents at one’s home were stopped after a fox spirit was found and killed 
by a Fangshi after the divination’. 
 
Nevertheless, the potentially wicked or destructive aspects of the fox spirits have 
not always been the focus of literary texts. Indeed, marriages between foxes and 
humans were always popular in traditional Chinese literature and poetries, 
especially during the Tang dynasty and later the Ming (1368 AD – 1644 AD) and 
Qing (1644 AD – 1912 AD) dynasties (Shan, 1994; Fan, 2003). For example, in 
the Extensive Records of the Taiping Era, there is a story of a fox spirit 
transforming itself into a beautiful woman and remaining very loyal to her first 
lover while others were attracted to her beauty (Kang, 2006). She also used her 
abilities to help him with his impoverish situations. In the same collection, a story 
of the marriage between the kind and beautiful fox woman and a scholar was 
described (Kang, 2006). Thus, these literary works further personified and 
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emphasised on many different given characteristics of the fox spirits, highlighting 
once again the complex representation of the fox as both good and evil. 
 
Furthermore, fox spirits were given divine roles and seen as the protecting spirits, 
entitling them to become the fox deities that could be enshrined and worshipped. 
The Story of the Immortals (Shen Xian Zhuan 神仙传), a Jin dynasty novel 
collection written by Daoist Ge Hong, was probably the earliest textual record 
about the offerings to the fox deities. The worship of the fox deities became widely 
spread during the Tang dynasty. According to the Extensive Records of the 
Taiping Era, there was a proverb – ‘a village cannot be formed without a fox spirit’.  
Tang people usually performed fox worship in their homes privately. At this time, 
‘fox deity’ was seen only as another functional component of the fox spirit. The 
worship of the fox deities became more popular among the commoners during 
the Song dynasty (960 AD – 1279 AD). As stated in the official historical text Song 
History (Song Shi宋史), a Temple of the King of Foxes in a village was destroyed 
by a governmental official. This not only indicates the existence of the fox temple 
during the period, but also shows that fox worship was starting to be suppressed 
by the government (Ren, 2014). The worship of the fox deities was also 
influenced by the spread of Daoism and Buddhism, in which fox worships and 
some other local worships were categorised as illicit cults and officially banned, 
while Daoism and Buddhism were known as the official positive cults (Kang, 
2006). In challenging the legitimacy of fox worship, fox exorcisms were often 
performed by the Daoists. For instance, several Daoist textual reports described 
Daoists as having cured the insanity and other illnesses caused by the fox spirits, 
expelled the evil fox spirits who once transformed themselves into bodhisattvas 
or celebrated gods of Daoism to obtain fraudulent donations from people and 
took residence in the Daoist and Buddhist temples (Kang, 2006). In addition, 
there are some stories of the fox spirits fooling people by magically transforming 
into The Grand Supreme Elderly Lord and The Maitreya Buddha (Kang, 2006). 
This probably also lead to the official destruction of the belief. However, although 
many temples of the fox kings were destroyed, the official suppression of the fox 
worship during the Song dynasty was considered unsuccessful. Despite the 
gradually disappearing esoteric interpretations, reduced written records of people 
getting help from the fox spirits, defamed symbolic meanings, and the official 
proscriptions of the altars, foxes have never been removed entirely from people’s 
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religious life (Kang, 2006; Allen, 2016). For instance, at home, privately, fox cults 
were still practiced by the ordinary people (Kang, 2006). Fox worship thus 
became popular again during the Qing dynasty, which was a period ruled by the 
Manchu (Ren, 2014). The Manchu people believe in Shamanism and therefore 
easily accept the worship of the fox deities (Kang, 2006). Meanwhile, the Qing 
people had clearly differentiated fox deities from the fox spirit. They believed that 
fox deities are immortals and had a duty of protecting people, while fox spirits are 
demons who would cause disturbances to people’s lives (Kang, 2006; Ren, 2014). 
According to Ren (2014), there are four types of the worship of the fox deities, 1) 
building the specific temples, 2) establishing private altars in individuals’ homes, 
3) performing shamanic practices, and 4) establishing altars in government 
offices. The main purposes of these worships were to prevent fox demons, 
divination, seek medical advices, seek wealth, and to guard official texts as 
indicated in written records during the period (Kang, 2006; Ren, 2014). 
 
Shrines to fox deities were usually small and easily constructed; therefore, they 
could be found in many places both private and public, to suit the practical needs 
of everyday life. From within the imperial palaces to the personal bedchambers 
and courtyards of individuals, they spread all over the country. Many fox altars 
appeared along the roads, within commercial areas, and within divine shrines 
themselves (Kang, 2006; Allen, 2016). In public spaces, the fox shrines were 
physically marginalised and placed unlabelled in ancillary rooms of popular 
temples. However, as the belief and worship of fox spirits were uncodified, 
personal, and often unspoken, and because the fox shrines themselves were 
elementary and uncomplicated, the cult was accessible to all social groups and 
classes (Kang, 2006; Allen, 2016). 
 
Some local fox worships  
As Chinese gods were rarely unipolar, providing a number of proprietary roles at 
a single time, fox spirits need to be evaluated in a similarly multifunctional 
paradigm.  Fox deities were largely believed to be multi-faceted purveyors of 
mystical goods and services (Kang, 2006; Allen, 2016). At times, they were 
considered to be officially affiliated with the Primordial Lady of Emerald Clouds 
(Bi Xia Yuan Jun 碧霞元君); at others, they were deities in their own right, 
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providing wealth and patronage to families and individuals. They also provided 
connection to the spirit world, instigated factionalism, protected the official seal, 
and provided security for prostitutes and other performers (Kang, 2006). As 
signified by the diversity of their preoccupations, they were believed to be both 
tricksters and boons to the people who worshipped them, and represented social 
insurgency for voices often oppressed by the normative cultural values, 
acknowledging the existence and utility of a number of taboos. As such, fox spirits 
were associated with disempowered peoples, such as young women, bandits, 
travellers and migrants, psychics, concubines, and paramours (Kang, 2006). Yet, 
they simultaneously provided key values and opportunities for daily needs. 
 
The worship of fox deities indicates the most inhibited and intimate wants from 
the spectre of everyday affairs, feelings, and events. Fox spirits’ mischievous and 
occasionally malevolent behaviour allegorises human experiences, particularly 
instances of selfishness, hubris, envy, and desire, as well as an array of physical 
misfortunes, such as pestilence, hardship, and scarcity (Kang, 2006). The 
presence of fox spirits has explained these mundane afflictions, which were 
experienced widely by the commonplace families and communities. Attempted 
ameliorations of these issues were often communed through family psychics, or 
shamans, who might have been simultaneously possessed by fox spirits (Kang, 
2006). Given the personal nature of the afflictions people experienced (and which 
were attributed to the foxes), it thus necessitated that the relationships that 
people forged to fox spirits were often done privately, through tablets or shrines 
constructed in the homes and yards of the family.  
Fox Worships in North China 
The existence of foxes was recorded in many Ming and Qing local chronicles of 
the Hebei region and the Shandong region (Kang, 2006). They were living closely 
to the people and could be found in both abandoned places and residential areas 
such as villages and cities. Their dens were usually built in empty rooms and 
courtyards of individuals’ homes, as well as street corners. Therefore, the 
physical encounters with a large number of wild foxes directly impacted on their 
beliefs in fox spirits. The fox deities sometimes appeared as female figures, and 
occasionally in male forms, depending on the regional beliefs (Kang, 2006). 
Although the physical existence of foxes and the worship of fox deities can be 
	 60	
found in most regions of China, the northern part of the country remained as the 
centre of fox worships, even to the present day (Kang, 2006; 2013; Allen, 2016). 
According to the written records from the late nineteenth and twentieth centuries, 
the fox was worshipped as one of a group of five sacred animals (the fox, the 
snake, the hedgehog, the mouse, and the weasel) that can bring wealth to 
individuals in north China. Notably, in some places, the order of the animals was 
changed, and the mouse was eliminated from the group (Kang, 2006; Allen, 
2016). The fox, however, always remained as the first member of the worshipped 
group of animals. In the Liaoning region of north China, it is believed that the fox 
deities have the power to prevent calamities and heal people (Kang, 2006). Alters 
of fox deities were established in the treasuries and barns. An old temple of three 
fox deities at Yuwangtai, Shandong province has remained popular and famous 
locally to this day (Wu, 2013). In a village in Hebei province, each person serves 
a fox deity since their birth, with the females usually serving the male fox deities 
while the males usually serve the female fox deities (Kang, 2006). Furthermore, 
other ethnic groups such as the Sibe people and Daur people, living in the 
northern parts of China, also believe in the fox deities (Kang, 2006; Allen, 2016). 
In addition, the worships of fox deities in north China usually associated with the 
shamanistic practices, whereby the shamans would intentionally ask the fox 
deities to possess themselves to cure and help people (Kang, 2006).  
Fox Worships in South China 
According to the anecdotal writings from the Ming dynasty to the early Republican 
period, the fox spirits exist as far north as Liaoning and Inner Mongolia, as far 
south as Guangdong (Kang, 2006). Although, as noted, the worship of fox deities 
was not as common as in the north, fox shrines and temples were still found in 
many cities such as Nanjing, Anhui, Hangzhou, Hengzhou, and Fuzhou during 
those times (Kang, 2006). In the Anhui region, people usually address the fox 
deity as ‘an old woman’, and there are altars dedicated to the fox deity 
constructed in most shops for protection and bringing in wealth (Kang, 2006). The 
fox deity worshipped in Nanjing, Jiangsu province usually appeared as a male 
figure and addressed as ‘an old man’ (Kang, 2006). A story of a fox becoming 
immortal after practice under a banyan tree was described in the late-Qing local 
record of Fuzhou, which probably indicating the existence of local fox worship. 
Moreover, according to a late Qing written reco
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Taiwan, where no actual foxes existed at that time. It is suggested that the belief 
was probably brought to there from Fuzhou (Kang, 2006).  
 
The fox worships associated with Daoism 
The symbolic meanings and representations of foxes originated from the local 
shamanistic traditions and as such developed with increasing complexity via the 
combination of esoteric interpretations during the Han dynasty. The fox thus 
became a spiritual creature with ambiguities and contradictions in its character 
as being both benevolent and malignant. Some Buddhists, Daoists, and 
government officials thought fox spirits were heretical and low-ranked as they rely 
on the yin (negative) force and usually bewitch people, defile gods of positive 
cults, cause diseases, and perform acts of witchcrafts, which therefore need to 
be exorcised. However, along with the development and systematisation of the 
principles, ritual contents, and theogonies in Daoism and Buddhism, other local 
worships utilised and enriched their beliefs by borrowing the concepts from 
Daoism and Buddhism, for instance, the core powers of fox spirits such as 
meditative methods, as well as age and immortality were also elements existing 
in both Daoism and Buddhism (Kang, 2006). On this point, in the Chinese belief 
system, spirits can become converts to Daoism and Buddhism by respecting their 
principles and rules. There are several records in the religious texts highlighting 
where fox spirits converted to Daoism and hence became immortals and served 
officially in the Daoist temples, such as the Primordial Lady Yellow Fox (Huang 
Hu Yuan Jun黄狐元君) (Zhang, 2003). Foxes have sometimes also appeared as 
the associations of Daoist immortals such as the Primordial Lady of Emerald 
Clouds (Kang, 2006).  Fox spirits are sometimes seen as servants or students of 
the Daoist immortals or bodhisattvas, while side altars of fox spirits were built in 
official Daoist and Buddhist temples (Kang, 2006). For example, two side altars 
for fox deities were found in a famous Buddhist temple in Shanfangbao village of 
northern Hebei in the early twentieth century. Kang (2006) also discovered a 
statue of a fox spirit who served as a vajra beside the Buddha in Jieyin Temple, 
Shaanxi province. Furthermore, a fox shrine dedicated to Grandpa Hu and 
Granny Hu was built inside the Temple of the Dragon King in Jilin province during 
the 1900s (Kang, 2006). Japanese scholar Uchida discovered that a fox shrine 
was set in the Temple of Guandi in a small village of the south part of the 
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northeast region of China. The fox shrines dedicated to two famous fox deities – 
Granny Hu and Grandpa Hu were ultimately placed in the Temple of the Eastern 
Peak in Beijing, which was the largest official Daoist temple in Beijing that 
supported by the imperial court of Qing (Kang, 2006).  
The foxes and the Primordial Lady of Emerald Clouds  
The Primordial Lady of Emerald Clouds, also known as the Mother of Taishan 
Mountain or the Lady of Taishan Mountain, was adopted into the Taoist pantheon 
and recorded as a goddess who protects the nation and the people, as well as 
saving the lives of all the living things according to the Daoist texts (Kang, 2006). 
The worship was primarily emerged since the Song dynasty and eventually 
became one of the most well-known beliefs in north China after the mid-Ming 
dynasty (Kang, 2006). The worships of the Primordial Lady of Emerald Clouds 
and the fox deities flourished in the same regions of north China from the mid-
Ming dynasty through to the early twentieth century (Kang, 2006). The 
relationship between the fox spirits and Primordial Lady of Emerald Clouds was 
complex. Sometimes people thought that they have similar identities and 
functions. For example, the Primordial Lady of Emerald Clouds has also been 
addressed as the protector of children, especially efficacious on the healing of 
chicken pox (Kang, 2006). However, the Wuhu people of the Anhui region usually 
ask the fox deity for help when their children encounter such disease. Similar to 
the devotees of the fox deities, most sincere followers of the Primordial Lady of 
Emerald Clouds come from the lower social ranks, such as midwives, 
matchmakers, female apothecaries, eunuchs, servants of local authorities, and 
young wives (Kang, 2006). Alternatively, it is suggested that the Primordial Lady 
of Emerald Clouds has the power to control the fox spirits and her palace is the 
place where a fox may learn and qualify to transform from beast to human, and 
hence to further pursue transcendence in the folktales (Kang, 2006). For instance, 
in a classical novel of the late Ming or early Qing dynasty, Marriage Destinies to 
Awaken the World (Xing Shi Yin Yuan Zhuan醒世姻缘传), the Primordial Lady of 
Emerald Clouds was locally known as the lord of all foxes coming from the 
Taishan mountain region. Other anecdotes of the Primordial Lady of Emerald 
Clouds controlling the fox spirits were outlined in What the Master Would Not 
Discuss (Zi Bu Yu子不语), a novel collection of supernatural stories written by a 
scholar of Qing dynasty. 
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The Primordial Lady Yellow Fox and the Mansion of the Celestial Masters 
Descended from the Han Dynasty 
The mansion of the Celestial Masters Descended from the Han Dynasty is 
situated in the centre of Shangqing village, Guixi county, Jiangxi province. It is 
not only the residential house of the Zhang Family Celestial Masters, but is also 
known as one of the places of origin for the Zhengyi School of Daoism. It was 
initially built in Guanmenkou of the Shangqing village in Song dynasty (1105 AD), 
hence rebuilt in Changqingfang of the same village during the Yuan dynasty 
(1319 AD), and finally reconstructed in today’s location during the Ming dynasty 
(1368 AD) (Zhang and Ni, 1987). However, most Ming buildings within the 
mansion were destroyed during the Qing dynasty. The buildings remaining today 
were the reconstructions that were completed during the late Qing dynasty 
(Zhang and Ni, 1987). 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 2.8 DAOIST TEMPLE – MANSION OF THE CELESTIAL MASTERS DESCENDED FROM THE HAN 
DYNASTY 
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FIGURE 2.9 ALTER OF THE FOX GODDESSES INSIDE THE DAOIST TEMPLE – THE HALL OF FOX DEITIES 
FOR PRIMORDIAL LADY YELLOW FOX AND LITTLE WHITE DEITY 
 
The 44th Celestial Master Zhang Yuqing converted the western living room into 
the Hall of Fox Deities for Primordial Lady Yellow Fox and her daughter the Little 
White Deity during the Ming dynasty (Zhang, 2003). Although the side altars of 
fox spirits have appeared in several Daoist and Buddhist temples, the Hall of Fox 
Deities within the Mansion of the Celestial Masters Descended from the Han 
Dynasty is considered to be the only fox shrine that is officially accepted by 
Daoists today (personal communications). The Primordial Lady Yellow Fox and 
the Little White Deity were both adopted into the Daoist pantheon. As discussed 
previously, the spirits can become Daoist converts by following specific principles 
and rules. According to the legend, the Primordial Lady Yellow Fox was once a 
fox spirit who pursued transcendence during the Song dynasty (Zhang, 2003). In 
the Daoist belief, animal spirits are required to survive in the calamity caused by 
the thunders after hundreds of years practice for transcendence. She and her 
unborn daughter were saved by the 30th Celestial Master Zhang Jixian from the 
calamity caused by the thunders (Zhang, 2003). Following all the principles and 
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rules, they subsequently converted to Daoism and become the spiritual 
apprentices of the 30th Celestial Master. After a decade, Primordial Lady Yellow 
Fox and her daughter the Little White Deity helped the 35th Celestial Master 
Zhang Keda to get the necessary medicinal herb from a steep cliff to cure a 
plague (Zhang, 2003). Forty years later, the dynasty was changed to Yuan, 
whereby the two fox spirits helped the 36th Celestial Master Zhang Zongyan to 
end the drought in the north of the country (Zhang, 2003). Zhang Zongyan hence 
invited the two fox deities to live in his daughter’s embroidery house. Primordial 
Lady Yellow Fox and her daughter also assisted with the 43rd Celestial Master 
Zhang Yuchu in exorcising the evil mouse spirit in the West Lake of Hangzhou 
during the Ming dynasty. They also helped him with the recompilation of The 
Collected Taoist Scriptures (道藏) (Zhang, 2003).  Finally, the Hall of Fox Deities 
was built by the 44th Celestial Master under the final charge of Zhang Yuchu 
(Zhang, 2003). The Primordial Lady Yellow Fox was hence officially appointed to 
her title and her main functions of bringing wealth and protecting relationships. 
	 66	
 
FIGURE 2.10 INTERIOR OF THE HALL 
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FIGURE 2.11 THE SHRINE DEDICATE TO PRIMORDIAL LADY YELLOW FOX 
 
 
 
FIGURE 2.12 THE BED CHAMBER OF THE SHRINE DEDICATE TO PRIMORDIAL LADY YELLOW FOX 
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The Worship of Fox in Japan 
Japan probably is a country in the world where the foxes have been favoured the 
most. Foxes have existed in nearly all parts of Japan during the ancient times; 
they are still very common along on the coast of the Japan Sea and in some 
districts such as Kanto and Kansai of the main island, and on the third largest 
island of Japan – Kyushu (Blacker, 2005:32). They prefer to live on the 
boundaries between the wild habitats and the cultivated land. They were living 
with humans for centuries. In Japan, foxes are closely connected with the 
Japanese customs and traditions.  
 
Fox has been classified into many ‘sub-species’ according to the Japanese myths 
and folklore. This classification is not indicative of the real animal species, instead, 
it is based on the time that fox appeared and how local people viewed foxes, 
which could be considered as an example of folk taxonomy. Fox was commonly 
addressed as “Kitsune”, which initially was a name given to the messenger of god 
Inari (Yoshino, 1990; Blacker, 2005; Wallen, 2006). The term “Kitsune” usually 
refers to the red fox (Vulpes vulpes) that appears in many Japanese myths, 
folklores, and literary texts, although it was sometimes used to describe other 
animals such as weasels or rodents. For example, the descriptions of fox “Kitsune” 
and other wild canines were found in Japanese Buddhist texts (de Visser, 1908). 
The fox is usually closely associated with the badger “tanuki” and the imaginary 
beast “tengu” (Bathgate, 2004).   
 
However, foxes are usually referred to different names in different regions. For 
instance, they are called “Kitsune” in the daytime and “Yorunotono” during the 
night in the Kansai region (Yoshino, 1990). Whereas, in some regions of west 
Japan they are called “Yorunohito”, but called “Kitsune” during daytime and 
Touka at night in some regions of the east part of Japan (Yoshino, 1990). Fox is 
known as “Ninko” (the man fox) in Izumo (Blacker, 2005:32). It is called “Kuda” 
(the pipe fox) in Shizuoka, Nagono, and Yamanashi (Blacker, 2005:32). It also 
has the name of “Yako” (the field fox) in the southern part of the Kyushu region 
(Blacker, 2005:32). Furthermore, it is known as “Osaki” (fox spirit) in the Kanto 
regions (Blacker, 2005:32). Therefore, locality is an important issue in the 
discussion of the folk taxonomy of foxes in Japan. 
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Foxes have appeared in many ancient Japanese myths and folklores. It is well 
known that there are cultural similarities between Japan and China due to their 
geographic locations and ancient cultural diffusing routes (Wang, 2010). 
Therefore, belief in foxes in Japan has been deeply influenced by human-fox 
relations in China (Wang, 2010). For example, in one of the versions of the story 
of Tamamo no Mae that was told by artist Hokusai of the Edo period (1603 AD – 
1868 AD), Lady Tamamo no Mae was considered as the same nine-tailed fox 
who possessed the consort Da Ji of the last ruler of Shang dynasty and the 
consort Bao Si of the last ruler of Zhou dynasty appeared in Chinese mythology. 
  
Many mystical creatures were introduced and adapted into local Japanese 
religions (Yu, 2013). All the mysterious things, full of strangeness and power, 
such as the Emperor, dragons, the echo, foxes, peaches, mountains and the sea, 
were called kami in the ancient local Japanese belief. Kami was worshipped in 
the Shinto cult since pre-Buddhist times in Japan (Blacker, 2005:16). Hence, the 
fox is believed to be the tsukawashime/messenger sent by kami/Inari (the God of 
crops and harvest) that is often encountered in dreams, and sometimes even 
seen in waking life (Blacker, 2005:20; Wang, 2010). In addition, also connected 
with the worship of Inari, foxes were sometimes considered as the warriors’ 
helping spirits (Naoe, 1983; Smyers, 1999). 
 
As mentioned, foxes are widely known as intelligent beings with supernatural 
abilities that increase with age (Allen, 2016).  The mythical fox can grow as many 
as nine tails with age. The more tails it has, the older and stronger it is. Similar to 
that in China, magical metamorphosis is one of a fox’s abilities that can be gained 
with age, which can be traced back to the fantasies that spread from China as 
early as the eighth century (Nakamura, 1997). Marriages between foxes and 
humans were also popular topics in Japanese literature. For instance, the earliest 
record of a marriage between a fox in the form of a beautiful woman and a man 
can be found in Nihon Ryoiki, a collection of spiritual stories compiled by a 
Buddhist monk during the ninth century (Bathgate, 2004). 
 
Fox statues and shrines are commonly found at the entrances or inside the Shinto 
shrines, inside Buddhist temples, alongside the roads, inside the tombs, near the 
rice paddies, on the hills, as well as in farmhouses for worshipping activities. As 
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a symbol of respect, aburaage – the sliced fried tofu pieces, were usually placed 
near the statues or on the shrines of the foxes as an offering.  
 
The context of how people viewed foxes has also changed over time in Japan. 
The image of foxes has always been syncretistical, from the animal with 
supernatural abilities to the evil spirit possessing people and causing illnesses, 
as well as the trickster, while also combined with the earlier agricultural beliefs 
and the worship of kami – Inari. Descriptions of foxes with supernatural powers 
such as tricking people, shapeshifting, marriages with humans can also be found 
in much earlier written records, such as some spiritual stories of the eighth 
century and Buddhist texts of the ninth century (Bathgate, 2004; Nakamura, 1997; 
Smyers, 1999). However, the story of Tamamo no Mae (The Jewel Maiden) 
probably the most widely told folktale about fox, with various versions existing in 
many literary texts from the fourteenth century until today (Bathgate, 2004). To 
expand on the story of Tamamo no Mae, the tale focuses on Lady Tamamo no 
Mae, a mysterious courtesan of Emperor Toba during the Heian period (794 AD 
– 1185 AD), who was later found out to be a nine-tailed fox that caused illness to 
the emperor and was therefore exorcised and killed (Bathgate, 2004). Also, the 
descriptions of “Kisune-tsukai” have been found in texts since the Muromachi 
period ( approximately 1336 AD – 1573 AD). For instance, the earliest record of 
the term was found in Nakahara Yasutomi’s diary that was written in 1420, about 
the arrest and banishment of some followers of the military dictator during the 
period under the charge of made use of foxes (Bathgate, 2004). Along with the 
more frequent existence of the term “Kisune-tuskai” in the literary works since 
then, the role of foxes in magical possessions and sorcery was further 
consolidated. These records probably also can be considered as the root of the 
accusations against fox-owners from the Edo period through to present times. 
Then again, the Edo period has been considered as the period when foxes and 
the deity Inari were associated (Bathgate, 2004; Smyers, 1999). The worship of 
Inari spread widely over Japan and was related to various groups and practices 
during the Edo period. The functions of the deity and the fox symbolism were 
mutually combined. For examples, foxes were symbolically connected with 
wealth and hence Inari was repurposed as the god of financial success; fox spirits 
have both divine and demonic features while Inari is a deity with powerful strength 
both feared and loved by people (Bathgate, 2004). 
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Fox as the witch animal 
The fox in Japanese beliefs not only can be worshipped as a god or spiritual 
helpers, but its power can also be used by people either to harm or help others. 
Four-legged canids, usually accepted as dog or fox, and snake are the two main 
categories that have been classified as witch animals in Japan by a native 
Japanese folklorist Yanagita Kuniao (Blacker, 2005:32). These Japanese witch 
animals are assumed to have intangible forms that can pass into the human body 
and may cause the possessed people to suffer different kinds of miseries (Blacker, 
2005:32). There are several reasons why a fox would like to enter into a human 
body, which usually relates to either malice or greed or desire, on behalf of the 
victim. For example, it might be the revenge due to killing its cubs, disturbing its 
afternoon nap, or want something such as a meal of fried bean curd or a shrine 
to be set up for worship (Blacker, 2005). However, there are also some cases 
that animal attacks being made by some baleful persons known as fox-employers 
“kitsune-tsukai”, or fox-owners “kitsune-mochi” (Blacker, 2005:33). It is believed 
that the foxes use their supernatural powers to serve those people who fed them 
daily and the people who can control foxes correspond to the witches in the West. 
 
An example of this possession by a fox was recorded in the journal Minzoku to 
Rekishi of 1992 by a Buddhist priest of the Suwa district (Blacker, 2005; Wallen, 
2006). A woman came to this Buddhist priest because she was assailed by a 
deathly felling of suffocation and waves of inexplicable bodily heat (Blacker, 2005; 
Wallen, 2006). The priest found the woman was in the power of a fox who had 
been sent by a man (Blacker, 2005; Wallen, 2006). The fox explained that the 
woman was a mistress of a man, and the man’s legal wife paid the ascetic to use 
his power over the fox to kill the woman (Blacker, 2005; Wallen, 2006). The fox 
was compelled to obey the ascetic’s power because his cub ate the bean curd 
offered by the ascetic (Blacker, 2005; Wallen, 2006). Finally, the priest let the fox 
leave the woman’s body in exchange for promises of a place in the retinue of the 
deity Inari (Blacker, 2005; Wallen, 2006). 
 
The method by which the ascetic gained the power of the fox clearly came from 
the Izuna rite which is mentioned in the works of the Edo period and a similar 
story has been told repeatedly over centuries (Blacker, 2005; Wallen, 2006).  
People who wish to acquire the supernatural power of fox will need to find and 
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take care of a pregnant fox and wait until it gives birth to its cubs first and give a 
name to one of the cubs, thus establishing a special connection between that 
person and the fox cub (Blacker, 2005; Wallen, 2006). The rite of Izuna was also 
called Dagini or Daten rite during the Edo period, which was always performed 
by priests, aristocrats, as well as warriors (Blacker, 2005; Wallen, 2006). The 
performance of the Dagini rite has appeared in many works of Japanese literature 
during Medieval times (Blacker, 2005; Wallen, 2006). Besides, this rite is also 
practised by exorcists who have the desire for money in modern times. 
 
It is important to note that there are differences between fox employers and fox 
owners. People who practised the Izuna/Dagini rites in order to control the power 
of foxes are known as the fox employers; whereas fox owning families could be 
identified by seeing foxes around or in their houses and this was seen as a kind 
of guilt (Blacker, 2005; Wallen, 2006). Many families were banished from their 
lands or punished by death by burning during the feudal period a few centuries 
ago (Blacker, 2005; Wallen, 2006), which was similar to the treatment of witches 
during the classical period of witch-hunts in Europe and North America. 
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Fox and the Inari Belief  
 
FIGURE 2.13 FUSHIMI INARI SHRINE, KYOTO, JAPAN 
 
The worship of Inari can be seen throughout Japan, from the large and famous 
temples, sacred mountains, rice fields, through to the homes of individuals. The 
devotees can be found from all the social classes (Smyers, 1999). The shrines 
exist in both Shinto and Buddhist religious sites. According to the Japanese 
creation myth, Inari is known as a goddess or god who rides a white fox and 
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brought the grain from heaven to the land during the famine. The deity is 
commonly considered as a goddess although he/she appears in both the female 
and male forms in the Fushimi Inari Shrine in Kyoto. The worship of Inari can be 
traced back to as early as the eighth century, and remains a very important kami 
(god/goddess) today (Smyers, 1999). In Japan, more than a third of the total 
Shinto shrines are dedicated to Inari. 
 
The word “Inari” was initially used in an eighth-century document about the origin 
of the Fushimi Inari Shrine (Smyers, 1999). Several scholars indicate that the 
word “Inari” probably connected with the word “ine” (rice), which therefore has an 
origin from the worship related to the agricultural beliefs. Hence, according to 
Fushimi (1969) the name “Inari” contains the components of such as 
“growing/developing rice” and “growing food” (Smyers, 1999). Also, “Inari” is 
considered as a short version of “inabari” (granary) by Hirata Atsutane (Kirby, 
1910; Fushimi, 1976).  
 
Inari Mountain is considered as the birthplace of Inari worship. Scholars suggest 
that the worship at Inari Mountain started hundreds of years before the official 
construction of the shrine (Higo, 1983; Fushimi, 1977; Smyers, 1999). Inari 
Mountain is also where the Fushimi Inari Shrine situated at present. In fact, the 
whole Inari Mountain seems as part of the shrine complex. The Fushimi Inari 
Shrine is the head shrine for Inari worship. The Inari beliefs became more 
developed and widespread during the Heian period. Inari was made to be the 
local protecting kami of the Toji Temple by Emperor Saga (Higo, 1983). On the 
other hand, according to several Buddhist texts, Inari was Kukai’s friend/follower 
during the past life and hence made as protecting deity of Buddhist teachings 
during the eighth century. The rank of Inari and the popularity of the belief were 
continuously increased through to A.D. 942. Inari Mountain became a popular 
sacred centre during the mid-Heian period. More and more kami were included 
in the Inari shrine in Medieval Japan, which reveals an increase in the court rank 
of Inari in the belief system (Smyers, 1999). The Inari shrines started to spread 
all over the country from the medieval period until today. Sacred functions such 
as protecting warriors, keeping the devil’s gate, help with fishing, metalworking, 
firefighting, protecting female entertainers, monetary success, prosperity, and 
granting miracles, were added to Inari during the early modern period (Smyers, 
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1999). Inari hence became a multi-functioned kami instead of being tied only to 
the agricultural beliefs. 
 
The origin of the connection between Inari and foxes is complicated and remains 
in debate. Foxes are widely known as the messengers of Inari. However, fox was 
apparently absent from the early records of the worship of Inari (Bathgate, 2004). 
According to De Visser (1908), the first record of a fox deity in ancient Japanese 
texts had no connections with Inari. Moreover, no reference was found about the 
connection between Inari and foxes in A Record of Fox Spirits that was written 
during the early twelfth century (Smyers, 1999). The existence of foxes at Inari 
Mountain was described in a fourth-century Buddhist text. It is suggested that the 
Buddhist texts might had a great impact on the association between Inari and 
foxes. On the other hand, foxes were not only seen as the messengers of the 
kami, but to some extent, were also considered as kami themselves (Smyers, 
1999). De Visser (1908) suggests that the fox was the initial form of the deity 
worshipped on Inari Mountain and replaced by an anthropomorphic form through 
time. However, other scholars disagree with his assumption. For instance, 
Kamstra (1989) assumes that the anthropomorphic form – the female goddess 
existed before the fox. Also, Smyers (1999) indicates that the Inari fox was 
created by a combination of various factors including fox sorcery, magical 
metamorphosis, identity as the trickster, and Buddhist esoteric interpretations. 
 
It is widely accepted that Inari kami has the power to control both the fox spirits 
that serve her and real foxes. For instance, there is a record of priests prayed for 
Inari’s help with the mysterious occurrences in the imperial palace caused by fox 
spirits (Fushimi, 1962). Furthermore, a story about the conflict between human 
and Inari because of the real foxes’ behaviours was spread throughout the Edo 
and Meiji period (Smyers, 1999). A record of the year 1789 stated that if the foxes 
did not consume the offerings, bad luck would come and therefore a specific ritual 
practice would be required to pray to Inari for help (Naoe, 1983; Smyers, 1999). 
 
Similar to the Chinese fox cult, the worship of Inari is different across between 
regions and among families, and assumed a number of different titles. However, 
unlike the more regional and private worship of the fox spirits in China, Inari 
Shrines can be found in most places of Japan and officially accepted by the 
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government since early periods. Fox imagery seems that has played a 
fundamental and significant role in the symbolic associations with the deity Inari. 
Physical expressions such as images and statues of the Inari foxes are usually 
occupied openly in public places and religious sites. The worship of Inari was in 
fact so prevalent that small fox figurines (which invoked and symbolised Inari) 
were publicly omnipresent: they appeared at the entrances of Buddhist and 
Shinto temples, fields and rice paddies, pastures, houses, and roadways. In any 
place where a person could stop to worship, a fox figurine was present. Although 
these foxes were formally recognised as proxies or servants of Inari, they were 
popularly considered to be Inari in actuality as discussed earlier.  The photos 
(Figure 2.14 and Figure 2.15) below are the fox statues in Fushimi Inari Shrine in 
Kyoto. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 2.14 FOX STATUE AT THE ENTRANCE OF FUSHIMI INARI SHRINE, KYOTO, JAPAN 
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FIGURE 2.15 FOX STATUES HOLDING DIFFERENT THINGS ON THE INARI MOUNTAIN, FUSHIMI INARI 
SHRINE, KYOTO, JAPAN 
 
Worship of Inari was so individualised and interpretive that is was even adopted 
into the formal belief systems of Buddhism and Shintoism themselves. For 
example, a Buddhist invocation of Inari often displays a female bodhisattva riding 
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a white fox (Smyers, 1999). Therefore, because worship of Inari was able to be 
integrated and manipulated into the personal belief system and circumstances of 
each devotee, it has largely represented the diversity of beliefs in Japan, as well 
as being reflective of the high degree of belief-system personalisation. 
 
As discussed, however, there are divergences between fox worships in Japan 
and China. The variations in the fox worship between Japan and China are mainly 
on the practical basis. The worships of fox in China was largely distributed in the 
northern parts of the country, and even throughout its height in popularity during 
the Qing and nascent Republic eras, it was mostly absent from the South. Japan, 
in the meanwhile, oversaw a ubiquitous system of fox worship that extended 
across the country. In China, only rarely recorded images of fox spirits in animal 
forms existed in either temples or shrines; more often they were depicted in 
anthropogenic forms or as simple transcriptions of their names on the wooden 
plaques.  As demonstrated by the fox status in Japan, however, Inari was often 
symbolised in animal form. Moreover, Inari was considered to be an official, valid 
form of worship in Japan (given its consistent representation and symbology in 
the public sphere) and was recognised by the elites as such, but in China, 
devotees of the fox worships were often mocked and discredited by both political 
bodies and the aristocracy. Further bolstering Inari’s position among the 
Japanese religious repertoire was its frequent appearance in local belief systems, 
Shintoism, and Buddhism. Besides, Inari was often found in official religious texts 
and papers, such as within the Buddhist temple records.  However, in China, the 
Primordial Lady Yellow Fox and the Little White Deity were the only fox deities 
that adopted by Daoism and recorded in the Daoist paper, while all other regional 
fox worships remained as illicit worships. 
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Miyagi Zao Fox Village 
 
FIGURE 2.16 PHOTO OF A RED FOX AT ZAO FOX VILLAGE 
 
Furthermore, the close relationship between Japanese people and foxes is still 
continued today. It is not only indicated through the worship of Inari and literary 
works, but also showed through the preference of the real foxes. Fox zoo is a 
special feature in Japan, which no other places in the world have. Miyagi Zao Fox 
Village is a natural park of more than a hundred foxes roaming freely that situated 
in Miyagi Prefecture of the Tohoku region of Japan. The village was opened in 
1990. Six species of foxes are currently inhabited in the village. The main area of 
the village is a forest with many fox shelters and a small Shinto shrine of Inari. It 
has become one of the most popular attractions in Japan today, especially for 
people who like foxes or interest in the Japanese fox folktales. 
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FIGURE 2.17 PHOTOS OF MIYAGI ZAO FOX VILLAGE 
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2.2.3 The Fox in Other Mythologies and Practices 
Fox in mythic systems and associated ritual practices among the Indigenous 
peoples of the Americas 
Animals are very important in Native American tribes. Their powers have been 
worshipped for centuries. They are not just used as clan symbols, inspired the 
clothes, art, and music of the societies, but also associated with the learning of 
hunting skills and employed as part of the birth rituals (Warrior and Abramson, 
2007). Fox is one of the most important animals in the Native American cultures. 
The roles that foxes play in Native American mythic systems can be very varied, 
but generally more positive than in other cultures. It has been considered as a 
spiritual animal with great power. For example, the fox frequently appears in the 
creation myths of some Native American tribes such as Nez Perce, Achomawi, 
and Hopi. In the Nez Perce myth, a coyote and a fox killed a monster and cut its 
body into many parts to make different Native American tribes (Leeming, 
2010:18). Meanwhile, the Achomawi people of Northern California believed that 
the world was created by the wise silver fox, and the amoral trickster coyote 
(Leeming, 2010:31). In the beginning, there was only water and a clear sky, when 
a cloud appeared and became a coyote, the mist that formed on the waters turned 
into a silver fox. Together, they created a boat through the power of their minds 
and floated in that boat for many years, hence, the silver fox created things in the 
world by thought while the coyote slept (Leeming, 2010:31-32). In the Hopi 
emergence myth, the skin of a grey fox and the skin of a yellow fox are tied on 
the ladder that leads into the east Huruing Wuhti’s kiva. Also, according to this 
myth, the Sun would dress up in the grey fox skin and, hence, change it into the 
yellow fox skin after a little while, before rising from the East (Leeming, 2010:133). 
As a result of this myth, kachina dancers use fox skins as dance costumes and 
decorations during the ceremonies in the Hopi tribe (Kennard, 2002). Besides, 
the fox dance is performed, and the fox has always seen as the dream helper by 
the Chumash people in south-central California (Collins et al., 1991b). 
Furthermore, foxes are also the dream helpers of the Yokuts and Western Mono 
tribes (Collins et al., 1991b). In addition, the fox is viewed as the symbolic of fire 
and therefore associated with the sun in some tribes such as Apache and 
Blackfoot; people believe that fox was the one who stole fire for people (Lynch 
and Roberts, 2010). Besides, the kit fox  (Vulpes macrotis) is a very important 
animal in the Arapaho’s traditions. It is connected with the sacred pipe (Steinmetz, 
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1998). Also, the kit fox has been associated with the initiation ritual of a boy 
becoming a man and the ceremonies regarding the changes in social status in 
the society. Foxes are viewed as the spirits who protect the camp and can be 
used by the political authorities to complete a variety of tasks (Dorsey and 
Kroeber, 1997). Besides, the fox is believed as a minor animal which symbolises 
wisdom and intelligence, and usually helps people or other animals by other 
tribes of the Midwest, Northeast, and Plains (Bauer, 1994). The ethnographic 
background of the fox in the Plains will return to in more detail in Chapter 6. 
 
It is, however, important to note that these perceptions are not universal among 
all tribes. In fact, fox symbolism among South American cultures is different from 
the North American ones. For example, the Toba people of South America 
believe that the fox brings fire and also can heal the effects caused by the snake 
bite (Wilbert and Simoneau, 1992). Also, fox has existed in the creation stories of 
the Incas of South America. According to the Inca mythology of the fox at the 
celestial banquet, the fox is connected with the sky, celestial bodies, agriculture, 
fishing, as well as climatic changes (Urton, 1985). Basically, the fox could not 
return to the ground without the condor who invited him to a banquet in the sky. 
He fell down to the ground and splattered his body parts as well as the food he 
ate all over the earth when the parrots cut the robe that he made with ichu grass 
to go back to the ground. The foxes are hence distributed throughout the world.  
This myth did not only describe the origin of foxes, but also explained the origin 
of agriculture. Within the story, the fox was given the role of a carrier for 
transporting the cultivated plants between different ecological zones (Urton, 
1985). When the fox fell, the plant food he ate such as corn and quinoa spread 
over the ground indicating the beginning of agriculture. It could also be viewed 
associated with vertically distributed resources zones in the Andes as the ichu 
grass that the fox used to make the robe merely grows on the high Apus 
mountains (Urton, 1985). Some similarities can however be seen compare to the 
North American traditions, with the connection between the fox and the transition 
from childhood to adulthood clearly addressed in the Inca mythology. For 
instance, the term ‘niñucha’ was used to describe the state or period of being a 
minor (Urton, 1985). In the mythic place Pacariqtambo mentioned in Inca 
mythology, ‘niñucha’ was used for the fox when humans describe the relationship 
between the fox and the puma as the fox was seen as a younger brother of the 
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puma. Also, the same term has been used for men without children (Urton, 1985). 
Among Quechua and Andean tribes, the fox symbolises the transformation of 
family relationships; the co-parenthood ritual is still very common practiced along 
the Andes today (Wallen, 2006). Furthermore, the fox is figured as a son of the 
earth, who is closely associated with the harvest and fecundity of herds (Isbell, 
1985). However, the results for plant cultivation and animal herding are usually 
uncertain, could be either good or bad. Accordingly, the fox was also given a role 
of trickster focused on the unstable and unreliable during the young adulthood in 
the Andean cultures. Historically, artistic depictions of the figure of the fox were 
also incredibly popular in the region, and especially common in the ancient 
Moche civilisation compare to other ancient cultures as well as later indigenous 
tribes in the Andean region. It was considered as one of the two most important 
animals in Moche iconography (Bourget, 2006). The objects with illustrations of 
foxes as warriors or the warriors covered with fox masks are commonly found in 
Moche art. To the Moche people, the fox symbolises fertility and connected with 
the ritual warfare and the underworld. The fox figure was symbolically favoured 
and objects with fox depictions were commonly used in the funerary practices, 
sacrifices, and shamanic rituals (Bourget, 2006).  It is suggested that the symbolic 
and ritual functions of these objects are associated with the natural behaviours of 
foxes in wild environments. For instance, the warriors would learn to fight and 
capture enemies from the hunting styles and techniques that they had observed 
the foxes used. On the other hand, as fox dens usually locate in the underground 
holes or other concealed areas, and foxes are more active at night, their 
association with the underworld is therefore strong. Some examples of this 
connection are shown in the figures below. 
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FIGURE 2.18 A VICÚS NEGATIVE STYLE BOTTLE IN THE SHAPE OF A SMILING FOX RECOVERED 
FROM VICUS, PIURA VALLEY, PIURA REGION; CURRENTLY STORED IN PHOEBE A. HEARST 
MUSEUM OF ANTHROPOLOGY, UNIVERSITY OF CALIFORNIA, BERKELEY, 16-12111  
(BRUHNS, 1994:198) 
 
 
 
FIGURE 2.19 FOX HEAD HEADDRESSES OF MOCHE CULTURE  
LEFT: NORTH COAST 100-800 AD, CURRENTLY STORED IN MUSEO ORO DE PERÚ, LIMA 
(HTTPS://NGA.GOV.AU/EXHIBITION/INCAS/DEFAULT.CFM?IRN=227616&BIOARTISTIRN=91411&MYSTARTROW=25&REALSTARTROW=25&MNUID=SRCH&VIEWID=2)  
RIGHT: 400-800 AD, CURRENTLY STORED IN SIDNEY AND LOIS ESKENAZI MUSEUM OF ART 
(HTTPS://ARTMUSEUM.INDIANA.EDU/ONLINE/HIGHLIGHTS/VIEW/ENTRIES/342) 
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FIGURE 2.20 THE FOX WARRIOR BOTTLES OF MOCHE CULTURE (CURRENTLY BOTH STORED IN 
METROPOLITAN MUSEUM OF ART, NEW YORK)  
LEFT: DATED TO 7TH-8TH CENTURY AD (HTTPS://WWW.METMUSEUM.ORG/TOAH/WORKS-OF-ART/82.1.29/) 
RIGHT: DATED TO 4TH-6TH CENTURY AD (HTTPS://WWW.METMUSEUM.ORG/TOAH/WORKS-OF-
ART/1983.546.4/) 
 
Fox and Arctic traditions 
The hunting of foxes is always associated with ritual practices in many native 
tribes across the world, but especially among the Arctic peoples. In general, one 
particular feature regarding foxes in Arctic traditions is their hunting customs. It is 
believed that animals need to be killed by specific tools or in specific 
manners/hunting rituals to avoid the revenge from that animal spirit. For instance, 
the tendons of the fox’s legs would be carefully cut to prevent revenge from its 
ghost when an Alaskan Eskimo hunts a fox (Frazer, 1890:466b-467a); the mouth 
of the hunted fox also needs to be tied when an Aino hunter hunts a fox, to stop 
the ghost of the fox warning his fellows. Moreover, the Koryak people of Russia 
would take off the skin, cover the fox’s body with grass, and dance dressed in its 
skin when they hunt a fox in order to avoid the vengeance by his companions 
(Frazer, 1890:459b). Another feature associated with foxes among the Arctic 
cultures is the ceremonial dances. Dance in the form of animals can also be seen 
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as a kind of shamanic ritual, which also appeared in other native tribes. This 
dance not only forms part of the hunting process, but also could be part of the 
ritual connecting the shamans and their spiritual helpers (Frazer, 1890). The fox 
is seen as the spiritual helper who guides shamans among the Eskimos in 
northern Greenland and the Arctic people in North America and Siberia (Frazer, 
1890; Wallen, 2006). It is believed that the fox can help the shamans solve 
problems through extraordinary paths as it can dig holes through the earth 
(Wallen, 2006:57). On the other hand, the Arctic fox is often used 
comprehensively, for example, fox furs are commonly used to make hunting caps 
and parkas, as well as some inner clothes due to its soft and thermal qualities; 
fox teeth and bones are used to make pendants and ornaments for protection; 
fox meat is sometimes eaten. This section is only a small summary with some 
examples of how different tribes have used and continue to use foxes within their 
symbolic practices. To expand upon this summary, their symbolic values in Arctic 
traditions and their practical uses will be raised once more in Chapter 4. 
 
Fox in Ancient Mesopotamian and Egyptian Mythologies 
In ancient Mesopotamia, the fox was associated with or symbolised as Enlil, the 
god of wind, air, earth, and storms in the Sumerian mythology (Ebeling, 1971). A 
myth of the son of Enlil was saved and brought back to the god from the 
underworld by a fox was recorded in one of the oldest cuneiform literary 
manuscripts that were roughly dated to the middle of the third millennium BC (Sax, 
2001). Also, the fox was closely related to Enki, the god of creation, water, 
wisdom, disruption, fertility, crafts, and magic in the Sumero-Babylonian 
mythology (Sax, 2001). As stated in another literary manuscript, a fox saved Enki 
from the curse created as a punishment of disobedience by the great earth 
mother Ninhursag (Sax, 2001). Nevertheless, the fox’s role in mythology has not 
been a constant, for instance, in the second millennium BC in Mesopotamia it 
became known as a trickster according to the fox proverbs found on the tablets. 
These fox proverbs also suggested as the ancestors of the Aesopian foxes (Sax, 
2001). For example, ‘The Fable of the Fox’ found on a Babylonian tablet 
described a story of a fox, a wolf, and a dog tricking and irritating the gods into 
the destruction of the world by sending a terrible drought (Sax, 2001). Unlike the 
divine role that was given to the fox in ancient Mesopotamia, the fox was usually 
depicted as a musician, a guard of geese, or a servant of other animals such as 
	 87	
mice on the paintings in ancient Egypt (Uther, 2006). However, some canids with 
similarities in appearance were sometimes classified as the same animals and 
given the same symbolic functions and expressions in ancient cultures. Therefore, 
in some versions of the Egyptian mythology, Anubis, the god of death, was 
suggested as the equivalent of the magical fox that appeared in Mesopotamian 
mythologies although the head of the god was often considered as a dog, a wolf, 
or a jackal (Sax, 2001). 
 
Symbolic Meanings of Fox in India 
Moreover, there are also some ethnographic evidences of human-fox relations in 
India. The Indian fox, Vulpes bengalensis is featured in many tales from ancient 
Jataka texts and Panchatantra (also known as Kalila und Dimna, The Fables of 
Bidpai), especially focused on its intelligence and cunning nature (Macdonald and 
Sillero-Zubiri, 2004). On the other hand, in some areas, vocalisations of Indian 
foxes are taken as omens (Prakash, 1994). Capture and ceremonial release of 
the Indian foxes during the Sankaranti religious festival occurs in Karnataka 
(Vanak, 2005).  Also, the Indian foxes were usually hunted for their meat for both 
medicinal and ritual purposes in some villages (Vanak, 2005:5). 
 
2.2.4 Possible Material Remains of Foxes in the Archaeological Record 
As discussed previously, much evidence of fox symbolism and fox-associated 
cultural practices are found in ethnographic and historical records. Whether 
physical evidence of such beliefs is preserved in archaeological assemblages, 
however, is less certain. In general, there are two types of physical evidence that 
would be found in archaeological record –direct and indirect evidence. In the case 
of the fox, all types of skeletal remains excavated from archaeological 
assemblages can be classified as direct evidence, while cultural expressions 
recovered from archaeological sites such as paintings, carvings, statues, fox-
shaped objects, and other remains of material culture are categorised as indirect 
evidence. Some human actions towards foxes such as burning, cooking, and 
skinning could be traceable by looking at the condition and modifications of fox 
bones, for example, burning marks, gnawing marks, cut marks, and fracture 
patterns. Likewise, evidence of fox symbolism may be indicated by some material 
remains such as ceramic pieces, paintings, and ornaments which would survive 
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in some assemblages, and might be indicated as the evidence of fox symbolism. 
Through such archaeological evidence, together with careful considerations of 
the ethnographic and historical information, cultural practices might be 
reconstructed, at least partially. For instance, fox remains found within human 
burials could be evidence indicating emotional or sacrificial practices performed 
in the past.  However, the existence of archaeological evidence might be limited, 
not only because of the survival of the physical materials, but also because some 
cultural practices were untraceable. Fox might be classified as a non-edible or an 
untouchable taboo in certain cultures, which could not be killed, and the religious 
practices associated with it were acted on the private scale, such as the fox 
worship in some parts of China described in the previous section. Some 
examples of fox remains in archaeological assemblages will be discussed in the 
next section. 
 
v 2.3 Examples of Archaeological Fox Remains 
Fox remains are not as common as other faunal remains in archaeological sites. 
Only a few studies of the exploitation of foxes among archaeological sites have 
been undertaken previously. It is always difficult to determine whether fox 
remains in archaeological assemblages are present due to natural or cultural 
reasons. Additionally, it is difficult to interpret even the fox remains that are of 
cultural origin, due to small numbers of specimens or lack of local ethnography. 
For example, the reason for the presence of fox and coyote remains at 
Grasshopper Ruin, Arizona remains unexplained (Olsen, 1968).  It is however 
useful to classify archaeological fox remains roughly into two main categories – 
ritual remains and remains of subsistence and economic activities. Ritual remains 
include not only individual intentional fox burials, with or without human remains, 
and ceremonial remains, such as fox costumes of shamanistic practices or 
sacrificial remains, but also include ancillary evidence such as the remains of 
worshipping activities including descriptions and depictions in tombs and temples. 
Evidence of subsistence and economic activities involve the remains of fox 
consumption, remains of costumes and clothes made by fox pelts, and remains 
of tools made by fox bones. 
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2.3.1 Ritual Remains 
Direct Evidence 
According to Green (1992), special or abnormal animal deposits can be classified 
into three categories: firstly, the deposits which only contain partial or complete 
articulated skeletons with no butchery marks and sometimes without skulls; 
secondly, only skulls of the animals have been recovered from the deposits 
without signs of extracting the brain for economic use; finally, the deposits which 
contain articulated limbs. Therefore, the normal subsistence and economic 
values of animals for breeding, consumption, and animal products are hence lost 
which suggests that the animals were used for ritual purposes. 
 
Fox remains and especially the mandibles that were found in many graves in the 
PPNB site in Kfar HaHoresh in Israel, suggest the ritual use of foxes in human 
burials which also reflected special mortuary practices (Horwitz and Goring-
Morris, 2004). Fox bones are also found in the faunal remains and on the T-
shaped stone pillars with other animals at Göbekli Tepe, a prehistoric 
archaeological site discovered in southeast Anatolia in Turkey (Peters and 
Schmidt, 2004). At this site, only remains of public buildings were found with none 
showing domestic occupations. All the faunal remains are from wild animals, as 
well as having signs of domestication (Verhoeven, 2002). Therefore, the site is 
interpreted as a ritual centre reflecting hunting ideology and probably a place for 
practising shamanistic rituals (Peter and Schmidt, 2004). Therefore, the fox 
remains recovered at Göbekli Tepe are classified as ceremonial remains. 
 
A badger and fox were found deposited together at Danebury, which could be the 
evidence showing that wild animals were occasionally used in sacrificial activities 
in the late pre-Roman Iron Age in Britain (Merrifield, 1987:32). 
 
Animal sacrifice is one of the most basic parts of Greek religion. Although 
domesticated animals such as cattle, sheep, goats and pigs were commonly 
consumed during ritual meals, the meat of wild animals, dogs and horses would 
also be eaten at the altar through some sacrifices. Osteological evidence of wild 
animals, dogs and horses have also been found from Greek sanctuary sites 
(Ekroth, 2007:256). Small quantities of fox and other wild animals were found 
from a pit in the centre of the cult building dedicated to the Heroes and Demeter 
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at Messene. Fox remains were also recovered near the temple of Artemis Orthia 
at the same site (Ekroth, 2007:258). 
 
A mandible of a fox was found buried with a human cranium and other burial 
goods including pot, antler comb, wood, pottery, cattle ribs, cattle bone, and 
antler baton at Etton also suggesting the association with specific funerary 
customs (Whittle, 2003). 
 
Fox seems to be one of the common species found at the site Dolni Vestonice 
(Klima,1988). Both red fox and arctic fox remains are presented in the 
assemblages. A necklace of 27 pierced fox teeth was found buried with a child at 
Dolni Vestonice III. Bones and 10 teeth belonging to an arctic fox were also found 
buried with a woman around 40 years old in a hut at Dolni Vestonice. Moreover, 
the body of a fox, red ochre, and a flint spearhead were found buried with a 
woman, which suggested as the burial site of a shaman at Dolni Vestonice. It is 
clear that foxes found at the site reveal ritual significance.  
 
Recently, fox remains have also been found in human burials from a Pre-Natufian 
cemetery (Uyun al-Hammam) in northern Jordan (Maher et al., 2011). It is 
suggested that there was a special relationship between the deceased and the 
fox buried together – such as the emotion between the owner and the pet or for 
some ritual purposes, this is especially shown by the clear joining of the fox’s 
skull and humerus in Grave VIII (Maher et al., 2011).  
 
Furthermore, the ancient relationship between Native American and foxes was 
very close, especially in the South American region during the early to middle 
Holocene. Fox remains are therefore very common in many South American sites. 
Fox post-cranial specimens were found associated with complete adult remains 
individual 1 and 2, as well as fragmented juvenile remains individual 3 in Cueva 
Bano-Nuevo-1 in Chile, one of the earliest known Holocene sites in the South 
American region (Mena L et al., 2003). Over 2700 fox remains were found at the 
Las Vegas type site OGSE-80 and the burials of Sechuran foxes involved at least 
three burial features among different types of grave offerings (Stahl, 2012). Fox 
teeth were also found as grave offerings to human burials at site 2 of Arroyo Seco 
near Buenos Aires (Stahl, 2012). 
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Moreover, Collins et al. (1991a and b) and Rick et al. (2009) discussed the origin 
of the island foxes in the Channel Islands off southern California is the most 
interesting and clear example of intentional fox burials. They suggest that the 
foxes were brought there and protected by the Native Americans for religious 
purposes such as fox dancing and to keep as pets due to their fox totem (Collins 
et al., 1991b; Rick et al., 2009). It is clear that the fox was not a food species 
since there is no evidence of meat consumption and tool making found in the 
faunal remains (Collins et al., 1991a). Also, fox remains found in human burials 
were buried separately, not only because of their identity as pets but also 
because probably they were seen as spirit helpers (Collins et al., 1991b). The 
remains of island foxes were recovered from 27 archaeological sites (Collins et 
al, 1991a and b). There are 39 intentional island fox burials found from Santa 
Rosa, Santa Cruz, San Nicolas and San Clemente Islands. Some fox burials were 
found within human remains only on the Northern Channel Islands. Most fox 
remains excavated from sites on Santa Rosa Island come from cemeteries, which 
suggested the ritual/ceremonial uses of foxes (Collins et al., 1991a). A total of 7 
fox burials excavated on Santa Cruz Island (northern Channel Islands) show 
direct evidence of the special relationship between humans and island foxes. 
Firstly, two fox skulls were buried together with a child, which indicates either the 
relationship of pets and owner between the foxes and the child, or that the foxes 
were the spiritual guides helping the child (Collins et al., 1991a and b). Secondly, 
a fox skull was recovered from the burial of a man and woman and it was placed 
between their pelvises (Collins et al., 1991a and b) probably suggesting the 
connection between fox and gender, or fox and love/sexual activities, as in Asian 
mythic systems. There is another fox skull “found wrapped in a mat fragment with” 
two string-wrapped and asphalt-coated bone tubes, according to Hoover’s 
unpublished dissertation in 1971 (Collins et al., 1991a). In addition, in burial 
LACM-30754, a fox skull was found placed between two shells which could either 
be personal belongings/charms of a person or the burial of fox as a pet, based 
on Moddie’s unpublished field notes (Collins et al., 1991a). Furthermore, both of 
the human burials found at SCrI-131 were associated with a fox skull and a 
complete fox skeleton was recovered in a human grave at SCrI-3, as stated by 
Van Valkenburgh in 1933 (Collins et al., 1991a). These fox skulls could carry 
some symbolic meanings as according to Frazer (1890:446a), for example, they 
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can be used as charms against evil spirits. On the other hand, although there are 
also many fox burials found on San Nicolas (southern Channel Islands), none of 
them show direct evidence of special mortuary treatment. Therefore, it is 
suggested these foxes were buried as refuse after the skinning process 
according to the butchery marks on some bones. Besides, 11 fox burials were 
found in three sites on San Clemente Island and none of them were buried with 
human remains (Collins et al., 1991a and b). Two fox pups with “ritual offerings 
of hematite and beads” and partial skeleton of an adult fox without any artefacts 
were buried together at the Eel Point Site (SCII-43C) (Collins et al., 1991a and 
b). Also, an adult fox skeleton was recovered from the Nursery Site (SCII-1215) 
(Collins et al., 1991a). Moreover, a total of 20 ritual animal burials were found at 
the Lemon Tank site including seven foxes and some of them were buried with 
ritual offerings. Therefore, it is suggested that the Lemon Tank site was probably 
used for canid killing or mourning ceremonies (Collins et al., 1991a and b; Rick 
et al., 2009). 
 
Indirect Evidence 
The most important pieces of indirect archaeological evidence relating to foxes 
are the four archaeological representations of foxes that appear three-
dimensionally on sculptures, murals, paintings, and architectural structures found 
in The Temple of Fox at Buena Vista, Peru dated between 2000 to 2200 BC 
(Benfer et al., 2011). It is suggested that the connection between the 
representations of foxes in the temples are connected with the ancient cosmology 
of Mesoamerican and South American (Benfer et al., 2011). On the other hand, 
depictions of nine-tailed fox were commonly found on the paintings, carvings, 
stone tablets, tomb bricks in the Han dynasty tombs in China. Furthermore, 
although there are some archaeological representations of foxes found at Gobekli 
Tepe in Turkey, foxes are almost absent from the post-Neolithic Mesopotamian 
mythologies and stories (Peters and Schmidt, 2004:210). Unlike in the 
Mesopotamian mythologies, the figure of the fox has survived in many South 
American mythologies and folktales. However, unlike its presentation as a 
trickster in some other myths, the Andean fox in Inca mythology is associated 
with the sky, moon, sun, crops, irrigation, fishing, and seasonal climate changes 
(Benfer et al., 2011). Interestingly, the Temple of Fox is suggested as the earliest 
calendar in the world because the alignments of three temples excavated at the 
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site correspond with the astronomical orientations, which could have been used 
to predict important events in the annual calendar such as the rise and fall of the 
river (Benfer et al., 2011). 
 
2.3.2 Evidence of Subsistence and Economy 
There is also evidence within archaeological records that foxes were hunted for 
consumption, pelts, as well as making tools or ornaments. 
 
Foxes as Food 
Although foxes are not hunted as commonly as other game animals for their meat, 
there are still some cases of them being consumed as a form of nutritional source 
according to some zooarchaeological evidence. Vigne and Guilaine (2004) 
suggested that red foxes were eaten by people during Neolithic times on Cyprus, 
as disarticulated fox remains have been found from the Neolithic assemblages 
(Faure and Kitchener, 2009). Also, cut marks made by tools and gnaw marks by 
human teeth were found on the remains of red foxes from a Neolithic site along 
the alpine lakes in Switzerland, suggesting that red foxes were consumed as part 
of people’s daily diet (Wallen, 2006:142). Besides, arctic foxes have been hunted 
for their meat traditionally by the Eskimos (Wallen, 2006). Accordingly, remains 
of arctic foxes have been found in a historic Inuit snow dwelling site in Arctic 
Canada showing that they were trapped during the winter as a food source 
(Savelle, 1984). Furthermore, there are records that ancient Egyptians of the Old 
Kingdom tried to domesticate foxes as a regular food source (Wallen, 2006). 
Furthermore, it is assumed that foxes were selectively hunted, butchered and 
consumed as a food source by the Natufians according to sites such as el-Wad, 
Tel Tif ‘Dan, Hallan  Çemi Tepesi, ‘Ain Jamman, evah Çori…etc.  (Yeshurun et 
al., 2009; Twiss, 2007; Starkovich and Stiner, 2009; Makarewicz, 2009; O’Connor, 
2013). The increased intensity of site occupation might have caused the 
Natufians to have contact with foxes more frequently, as Kurtén (1965) has 
suggested that the foxes could be commensals attracted by human rubbish 
dumps (Yeshurun et al., 2009). Also, as indicated by O’Connor (2013), in the 
ancient Near East, foxes may have been part of the commensal niche and hence 
were regularly captured and exploited by the human occupants since earlier 
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times before the PPNB, when some changes such as the status of foxes in 
human societies or the behaviours of foxes occurred in the region. 
 
The uses of fox as pelt source 
Animal furs have always been used to make clothes, containers, and decorations 
since the very beginning. The finished goods can be embedded with practical and 
cultural values. By practical values, I refer to the basic demands of human living; 
animal furs are one of the warmest clothing materials to provide protection from 
cold weather.  For instance, cut marks and eyed bone needles were found in the 
fox remains recovered from Harrison Horizon at the Marmes site in Washington 
State. This suggests that several foxes were processed by human hunters at the 
same time in this location and the fox skins may have been sewn together by the 
occupants to keep warm during the cold weather (Lyman, 2012). On the other 
hand, a large number of fox remains with cut marks were recovered from the 
assemblages dated to the Iron Age and following ‘Pictish’ period at Orkney 
Islands in Scotland (Fairnell and Barrett, 2007). It is suggested that these foxes 
were introduced and exploited for their fur by the Viking settlers (Fairnell and 
Barrett, 2007).  And then, fox remains are commonly found on mainland sites in 
Cyprus, such as Tenta and Khirokitia and it is suggested they were exploited for 
their pelts during the Aceramic period (Croft, 1991). Also, fox bone fragments 
have been found in the Chalcolithic sites Kalavasos-Ayious, Kissonerga-
Mylouthkia, Erimi-Pamboula, Lemba-Lakkous, and Kissonerga-Mosphilia in 
Cyprus and therefore foxes were thought to have been exploited for their pelts 
(Croft, 1991:72 table 2). Besides, it is suggested by Crabtree et al. (1991) that 
fox remains recovered from Salibiya I in the Jordan Valley are more likely to be 
the remains of pelt processing and sinew working, instead of food remains. In 
addition, burned fox remains with better represented lower limbs from Hayonim 
Cave of Western Galilee inhabited by the Natufians previously are considered to 
be the remains of skinning processes instead of consumption (Munro, 2001). 
Besides, according to Rowley-Conwy (1980), the transverse cuts on a fox skull 
from Ringkloster (Denmark) relate with the skin removal activities. Also, it is 
suggested that the lack of paws from fox remains found at Mezin and Avdeevo in 
Russia is the evidence of skinning (Klein, 1973). Meanwhile, 92 archaeological 
records of foxes in the UK show evidence of human use of fox fur since the Early 
Bronze Age (Fairnell, 2003). The archaeological sites with fox skinning evidence 
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are mostly more specialised among sites from similar periods (Fairnell, 2003). 
Distal foot bones were the only body parts absent from the fox remains recovered 
from West Row Fen in Suffolk, which can be seen as the evidence of the skinning 
process. (Olsen, 1968; Fairnell, 2003). Also, as suggested by Fasham (1987), 2 
mandibles and maxilla fragments of fox found in Micheldever Wood in Hampshire 
were also viewed as the evidence of the skinning process. Many elements of fox 
foot and tail discovered in a settlement in Millbridge in Hertfordshire have been 
suggested as the remains of pelt processing (Fairnell, 2003). Besides, according 
to Fairbrother (1990), 83 fox fragments were found at Faccombe Netherton in 
Hampshire, indicating that foxes were buried intentionally after the skinning 
process (Fairnell, 2003). Furthermore, foxes were exploited during the late upper 
Palaeolithic and Mesolithic period throughout northwest Europe (Charles, 1987). 
Although only large quantities of fox remains from the site Trou de Chaleux 
(Belgium) have been analysed, fox remains from other sites including Grotte du 
Coleoptere (Belgium), Grotte de Sy Verlaine (Belgium), Gough’s Cave (UK), and 
Robbin Hood Cave (UK) were also thought to be presented due to human 
involvement (Charles, 1987). Foxes were the second most abundant species 
found at Chaleux site, which has been considered as the result of local 
hunting/trapping activities (Charles, 1987). Also, the cut marks found on a 
phalanx of the red fox can be seen as the evidence of skinning (Charles, 1987). 
However, although butchery marks have been found on five fox bones (one is 
recent and the other four show meat removal activity and disarticulation), it is 
difficult to determine whether all the fox remains here were the result of either 
human actions or other predators, due to the lack of spatial information (Charles, 
1987). In addition, the cave was not a den as there were no bones of juveniles 
found (Charles, 1987).  Notebly, human selection of body parts may be indicated 
by the representation and underrepresentation of the only part of the animal, 
which could be affected by several issues, for instance, a relative 
underrepresentation of metapodials and phalanges may possibly due to 
intentional selection, poor excavation techniques, identification issues, 
transportation, skinning, animal processing…etc., therefore, careful 
considerations are required during the interpretation. 
 
Importantly, some animals also carry special symbolic meanings, social values, 
and are associated with mysterious legends, so their furs may be used as 
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materials to make special customs or objects for use in ritualistic occasions. 
Hence, these animals may be admired or favoured by people with different 
identities and social status due to their characteristics or meanings. In 
understanding why people have favoured the fox fur, we cannot forget the 
specific qualities carried by the fur itself. The exture, beauty, and colour of the fox 
fur ensure that the fur itself have social capital. Often then, the practical values 
and cultural values of the fox fur are inseparable in many occasions. For example, 
huge amount of fox remains have been found at Tayara in Nunavik. Various 
stages of skinning and butchering have been identified and examined through cut 
marks on the bones (Monchot and Gendron, 2011). There is always a close 
connection between the fox and the Inuit not only because of the warmth provided 
by the clothes made of fox furs, but also because foxes have great impacts on 
their mythology and practices of shamanism. Hence, it is difficult to determine 
whether these fox remains are purely economic or ritual. Besides, a flint core 
surrounded by four fox paws were excavated recently from Kharanch IV in 
southwest Asia and they were suggested as being the remains of a pelt pouch 
by the archaeologists (Maher et al., 2012). Although it is difficult to suggest the 
reason for this pelt pouch being made, it could be a good example of the 
economic use of the fox fur as well as the symbolic and ritual significance carried 
by the fox. Also, a complete fox cranium was found in a Late Bronze Age site 
from Ardnave, Isle of Islay, which was suggested to be an intentional deposit of 
a fox that was brought to the site either as a pet, a trophy, or as a pelt/headdress 
with ritual values by Ritchie and Welfare (1983). 
 
Fox bones used for making tools/ornaments 
Like other animal bones, fox bones can be used to make tools and ornaments, 
although only few examples are found. The bones used for making tools could 
either be the by-products or refuses from the meat consumption and pelt 
processing activities, or collected by human intentionally to make bone tools. 
Notably, the remains of bone tools or ornaments made in fox bones could be 
brought to the site as finished goods. There are some examples of the anthropic 
processing of the foxes relating to the tool/ornament making activities. Although 
fox remains found in the Solutrean levels at Combe Sauniere in France have no 
marks of anthropogenic activities, it has been suggested that they might be 
occasionally used as raw materials to make tools (Castel et al., 2002). Besides, 
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like other canids, fox teeth and metapodials are often used to make pendants for 
protection (Castel et al., 2002). For example, 2 processed fox metatarsals and 6 
fox canines with a hole cut through have been recovered from a French site 
Combe Saunière and interpreted as the remains of ornaments (Chauvière and 
Castel, 2004). Also, the fox canines found at another French site abri Pataud are 
perforated, probably also indicating that they were used as ornaments 
(Vercoutère, 2003).   
 
This section therefore concludes that foxes carry neither pure economic, nor pure 
cultural values. The utilisations of foxes were depended on the requirements of 
the society during different situations. 
 
v 2.4 Summary 
This chapter reviews the zoological characters of foxes in nature, the roles of 
foxes in various ethnographic backgrounds, literary texts and some 
archaeological evidence. The links between the natural phenomena and cultural 
significance have been presented through the conceptualisations of fox appeared 
in different cultures around the world. Ethnographically, foxes are usually 
connected with elements such as cunning, tricking, intelligence, magical abilities, 
and connections with the gods and the underworld. In European and European-
influenced cultures, the conceptions of fox changed over time from the mythical 
creature appeared in Greek and Roman mythologies, to the demonic animal with 
the development and widespread of Christianity. It has not only existed in ancient 
fables and folktales, but also appeared in many literary texts such as animal epics 
that were connecting with social developments and moral judgments during the 
Middle Ages. Foxes were killed during public ceremonies or used as offerings to 
gods. Fox hunting has also become both a symbolic practice and an elite sport 
since the medieval times until today. Besides, foxes have existed in ancient 
Mesopotamian mythologies associated with gods Enlil, Enki, and Anubis. On the 
other hand, in the oriental or oriental-influenced cultures, the fox is usually 
considered as an animal with both divine and demonic aspects, which deeply 
related with the magical shapeshifting abilities in the ancient mythologies and 
legends. In other cultures, such as Indians and Native Americans, use foxes 
mainly in folk medicines, ritual feastings, ceremonial dances, and shamanic 
practices. There is no doubt on the intelligence and cunning natures of the foxes 
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have been described in world literature cross-culturally. However, the 
anthropomorphic depictions of foxes in the literary texts were different between 
the European or European-influenced cultures and the oriental or oriental-
influenced cultures, for instance, the former was focused on the personification 
of the animal itself and the fox figure usually appeared as an animal wearing 
human clothes, while the latter was based on the magical metamorphosis into 
human shapes and therefore the fox figure existed in the stories were often 
appeared in the human forms. On the other hand, in the terms of ritual practices 
associated with foxes, the real foxes were usually used among the people of 
European or European-influenced cultures, Indians, Native Americans, and Arctic 
peoples, while the worships of fox spirits without the ritual killings of the real 
animals existed in the oriental or oriental-influenced cultures. Archaeological 
remains of foxes have also been discussed regarding ritual remains and 
subsistence & economic remains. According to the evidence, foxes were used as 
offerings to gods, sacrifices, funerary objects, as well as a type of food source, 
pelt source, and material for making tools and ornaments, indicate the symbolic 
significances and economic values of foxes, which also generally corresponds 
with the ethnographies about foxes worldwide. 
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Chapter 3 Developing a Social Zooarchaeological Approach: 
Materials and Methods 
 
v 3.1 The choice of materials – possibilities and limitations 
Archaeological fox remains are not rare, as can be seen in the presentation of 
archaeological examples in previous chapter. Also, remains of foxes are regularly 
occurred at European Middle and Upper Palaeolithic archaeological and 
mammalian fossil sites. According to the data presented in Stewart (2004)’s 
research about the competition between the Neanderthals and modern human, 
red fox remains were found at 123 out of 239 Upper Palaeolithic sites and 33 out 
83 Middle Paleolithic sites, while arctic fox remains present in 74 out of 239 Upper 
Palaeolithic sites and 13 out of 83 Middle Paleolithic sites. Besides, fox remains 
are well represented in several Middle Palaeolithic cave sites in the Ach Valley of 
southwest Germany (i.e. Sirgenstein VIII and VII, Große Grotte II, Kogelstein 0, 
Io, Iu, II, and Geißenklösterle AH IV–VIII), especially that fox remains were 
recovered through different time periods at Geißenklösterle (Münzel and Conard, 
2004). I have gathered information for 14 sites in the Americas, 9 sites in the Near 
East, and 14 sites in Europe with relatively larger number of fox remains 
mentioned in published papers as listed in Table 3.1 below.  
 
Table 3.1 Several Archaeological Sites with Fox Remains 
Region Location Abundance Note Reference 
Americas Marmes, 
eastern 
Washington 
state, USA  
 
evidence of skinning Lyman, 2012 
 
Las Vegas type 
site OGSE-80, 
USA 
over 2700 
remains 
some with human Stahl, 2012 
 
Channel 
Islands off 
southern 
California, USA 
 
detailed study has 
been done, re-study 
is not required 
Collins et al., 1991 
 
QjLd-21:8a, 
Kalivik Island, 
Canada 
NISP=48 no access to 
reference 
Helmer, 1981  
 
QjLd-21:8b, 
Kalivik Island, 
Canada 
NISP=260 no access to 
reference 
Helmer, 1981 
 
QjLd-25:1, 
Kalivik Island, 
Canada 
NISP=240 no access to 
reference 
Helmer, 1981  
 
QjLd-25:2, 
Kalivik Island, 
Canada 
NISP=4032 no access to 
reference 
Helmer, 1981  
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QjJx-1, Arvik 
site, Little 
Cornwallis 
Island, Canada 
NISP=1464 no access to 
reference 
Darwent, 2001 
 
QjJx-10, 
Tasiarulik site, 
Little Cornwallis 
Island, Canada 
NISP=883 no access to 
reference 
Darwent, 2001 
 
QiLa-3, Little 
Cornwallis 
Island, Canada 
NISP=1389 no access to 
reference 
Darwent, 2001 
 
SfFk-4, 
Skraeling 
Island site, 
Ellesmere 
Island, Canada 
NISP=1481 no access to 
reference 
McCullough, 1989  
 
NhTn-1, 
Gutchiak site, 
Mackenzie 
delta, Canada 
NISP=728 no detailed study on 
foxes 
Morrison, 2000  
 
OaT1-1, 
McKinley Bay, 
Mackenzie 
delta, Canada 
NISP=231 no access to 
reference 
Betts, 2008  
 
NjVi-3, Pauline 
Cove, 
Mackenzie 
delta, Canada 
NISP=395 no access to 
reference 
Betts, 2008  
Near East el-wad 
 
detailed study has 
been done 
Yeshurun, R. et al., 
2009  
Ohalo II NISP=118 no special treatment 
has been seen  
Rabinovich & Nadel, 
2005  
Jericho Tell NISP=228 mentioned butchery 
marks, burning  
Clutton-Brock, 1979 
 
Deh Luran sites NISP=54 evidence of 
consumption by 
human 
Hole, Flannery, and 
Neely, 1969 
 
Jarmo not 
mentioned 
number 
suggested human 
consumption 
Reed,1960 
 
Motza  EPPNB:NIS
P=561, 
MPPNB:NIS
P=54 
not discussed in text Sapir-Hen et al, 
2009 
 
Yiftahel NISP=100 small ribs of red 
foxes might used to 
make bone tools 
Horwitz, 2003 
 
Uyun al-
Hammam 
skull, 
humerus 
with human Maher et al., 2011 
 
Kfar HaHoresh mandibles 
and other 
post-cranial 
remains 
with human burials Horwitz & Goring-
Morris, 2004 
Europe Danebury, UK 140 fox 
bones found 
in 10 
contexts at 
Danebury. 
“the 
immature 
badger and 
the 
not sure if ritual-
related 
http://archaeologyda
taservice.ac.uk/archi
veDS/archiveDownl
oad?t=arch-353-
1/dissemination/cdf/
bones.txt 
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immature 
both dated 
to the early 
phase were 
in fact 
foundi n the 
same pit. It 
is possible 
that these 
two animals 
were put in 
the pit as an 
unusual 
form of 
special 
depost” 
 Winklebury 
Camp, UK 
12 foxes  Jones, 1977 
 Nettleban 
Copse 
Lower front 
and hind 
limbs of a 
complete 
fox 
 Poole, 2000 
 Whitegrounds 
Barrow 1 
1 deposit 
consisting 
of a partial 
fox skeleton 
 Riggott and 
Williams, 1984 
 
Adam C. 
Knuth, 
Greenland 
NISP=344 no access to 
reference 
Darwent, 2001 
 
Deltaterrassern
e, Greenland 
NISP=129 no access to 
reference 
Darwent, 2001 
 
Qeqertasussuk, 
west Greenland 
NISP=2155 large ethnography 
on fox hunting  
Meldgaard, 2004  
 
Southwest 
Point, 
Greenland 
NISP=2626 no access to 
reference 
Bendix, 2000  
 
Trou de 
Chaleux, 
Belgium 
NISP=473 5 with butchery 
marks, no juvenile 
bones, MNI=17 
according to 
mandibles 
Charles, 1997 
 
Mezin, Russia 
  
large 
amount? 
mentioned by 
Charles (1997) and 
online 
http://donsmaps.co
m/wolfcamp.html 
Charles, 1997.  
Avdeevo, 
Russia 
  
large 
amount? 
mentioned by 
Charles (1997) and 
online 
http://donsmaps.co
m/avdeevo.html 
Charles, 1997  
Mezhirich, 
Ukraine 
  
not sure main reference in 
Russian, mentioned 
by Vavilova and 
Artemenko (2014) 
Pidoplichko, 1976  
Vavilova & 
Artemenko, 2014 
 
Combe 
Sauniere, 
France 
NISP=560, 
MNI=18 
no detailed study, 
but stated by Author, 
they were 
occasionally used for 
tools and body 
ornaments 
Castel et al., 2002 
 Grotta 
Romanelli, 
south Italy 
NISP=4990 Detailed study 
previously 
Compagnoni, Curci, 
and Tagliacozzo, 
1997 
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I intended to select three sites with significant fox remains. Although there were 
problems with gaining access to the materials and the sample sizes for fox 
remains of many archaeological assemblages are not enough for detailed 
investigation, I was able to select two sites (Southwest Point in Greenland and 
Grotta Romanelli in Italy) with large fox assemblages from the list above that 
related to different fox species in different archaeological contexts. The fox 
assemblages at Southwest Point in Greenland relate to Alopex lagopus (Arctic 
fox) are currently stored in the Zoology Museum at University of Copenhagen, 
Denmark, while the fox assemblages at Grotta Romanelli in Italy relate to both 
Vulpes vulpes (red fox) and Alopex lagopus (Arctic fox) are kept at the Section of 
Bioarchaeology of the National Museum of Prehistory and Ethnography L. 
Pigorini, Rome.  The archaeological site Mitchell in South Dakota in the US was 
selected as the third case studies under the guidance of my supervisor. The canid 
assemblages recovered from the site does not only give a reasonable 
representation of a distinctive fox species – Vulpes velox (swift fox), but also 
provide good representation of other canids such as dogs and wolves, which 
therefore allow the comparative study of the treatments to different canids in an 
archaeological site. Besides, the ethnographic background information regarding 
the local human-canine relationships is especially rich and interesting for the third 
case study. The preservation of the fox bones recovered from all three sites are 
good in general. Detailed chronology was established in previous studies, which 
provide a perfect ground for the taphonomic studies. On the other hand, all three 
case studies contain large amount of local ethnographies about fox symbolism, 
the utilisation of fox materials, and associated cultural practices.  Each case study 
involves the study of a unique fox species in associated natural and cultural 
environments, therefore, the comparison of these case studies would allow 
further investigations on the different fox species in different environments and 
cultures. Furthermore, the selection of the third case study would give a 
comprehensive study to explore similarities and differences on the treatments to 
different canid species.  
 
On the other hand, although the total number of fox specimens in each site is 
enough to interpret, it is difficult compare the data through chronological 
sequence. Also, indirect evidence such as depictions of foxes were not recovered 
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from any of the three sites, which lead to a difficulty on the interpretations 
associated with cultural practices. Another problem is raised from the lack or 
unclear of the context information, which probably would result errors in the 
quantification.  
 
In general, for this research, a review that investigates the fox-human interactions 
worldwide in general is formed through literature, folklores, and ethnographies 
prior to the archaeological investigations. Secondly, to allow a broad view, the 
primary data of fox remains from three archaeological sites (Table 1.1) are 
analysed, compared and contrasted against the site background of geological 
setting, environmental factors, and ethnographic and cultural preferences. 
 
Table 3.2 Archaeological sites where the fox bones were examined 
Site Period Location 
Southwest 
Point, 
Qeqertaaraq 
Late Dorset (A.D. 800-A.D. 1300) 
Northwest 
Greenland 
Grotta 
Romanelli 
Epigravettian Lithic (10,640+-100bp and 9790+-80bp, 
Palaeolithic) 
South Italy 
Mitchell Initial Middle Missouri Culture (about A.D. 1000) 
South Dakota, 
America 
 
The arctic fox remains from Southwest Point of northwest Greenland, the red fox 
and arctic fox remains from Grotta Romanelli of south Italy, and the remains of 
red foxes, swift foxes, dogs, and wolves from Mitchell of North America were 
examined. The site selection for this study is considered base on three main 
factors – local historical records and ethnographies about foxes, the number of 
fox assemblages recovered, and the accessibility of the materials. However, 
these sites were primarily selected as the fox remains seem to have cultural 
significance based on the rich local ethnographies. The fox species present in 
each site are different, which could form a useful comparison on how people 
viewed and used different species of foxes in different cultures. For each case 
study, a review of the biological and ethnographic background of local fox species 
is included in the beginning, followed by the general introduction of the 
archaeological site focused, zooarchaeological analysis of the materials, and the 
interpretation of the results.  
	 104	
 
As discussed previously, animals have always played significant roles in human 
societies. Animals, either real or imaginary, have been integrated and connected 
with the development of all human cultures.  Human activities and practices 
involving animals have been found in many historical records and local 
ethnographies, therefore, human behaviours and processing strategies related to 
the production of the faunal assemblages could also be documented. 
Ethnographic analogies are particularly important to understand the relationships 
between human and foxes, i.e. to reconstruct the past activities and patterns, 
especially when people of the modern time or relatively close pasts can be 
somehow connected with their archaeological ancestors. For example, without a 
direct ethnographic analogy, it is difficult to imagine that the burnt foot bone of 
canids recovered from Mitchell was probably the evidence of cooking for the dog 
feast. Local ethnographies of the fox have been reviewed and discussed with 
zooarchaeological analytical results in each case study. However, this approach 
may not be as beneficial when using in other studies. The use of ethnographic 
analogies in the interpretation of zooarchaeological materials requires careful 
considerations for different cases. For instance, behaviours, structures, or 
material culture in the designated past should not be assumed as identical to the 
earlier or the later time periods. In many situations, the archaeological materials 
recovered are showing the result of long-term repeated activities. Therefore, 
another limitation of this approach is the changes involved in the development of 
societies. It is important not only to look at a very brief period of time, but also to 
consider the past cultural processes and changes. Therefore, analogical 
approaches can be used as a valid empirical interpretation method in 
zooarchaeological researches if applied with careful evaluation and judgment. 
 
In the zooarchaeological analysis, primary examination such as animal element, 
zone, side, sex, and age were identified to give the general information about sex 
structure, age profile, and body part presentation; also, taphonomic information 
includes weathering, soil staining, burning, fracture, FFI score, and butchery were 
recorded in order to recognise the formation process of the assemblage. The 
quantification results from NISP, MNI, MNE, MAU, sdMAU, and %completeness 
will be discussed in the related chapters later.  The detailed zooarchaeological 
methods will be introduced in the next section. 
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v 3.2 Zooarchaeological methods 
The general zooarchaeological methods that can be applied include material 
identification, the study of taphonomy, age and sex determination, seasonal 
analyses, statistical quantification. We can never set a clear boundary between 
social and economic aspects when studying human-animal relations. For 
instance, the ‘ritual’ killing methods might same as the ‘normal’ killing and the 
remains of a sacrificial animal could be treated same as those animals killed 
purely for consumption (2011). Hence, there is no limitation on the adoption of 
general zooarchaeological analytical techniques; the variations will be lied only 
in the interpretations. 
 
Identification and Recording 
The identification of the fox bones was carried out mainly with help of bone 
reference collections locally. Wherever measurements have been taken 
according to Von den Driesch’s (1976) method.  Most fox specimens were 
identifiable with certainty, only a few were labeled as indeterminate. All the 
available data have been collected from the fox bone. Year, context, species, 
element, zone, side, weathering, soil staining, burning, fracture types, FFI 
(fracture freshness index), sex, age, and other modifications existed were 
recorded.  Specimens with cut marks and burning were photographed. 
 
Statistical Quantification 
NISP (number of identified specimens) is used as the fundamental quantification 
unit. Hence, MNI (minimum number of individuals) will be counted based on the 
NISP, while MNE (minimum number of elements or elements portions) will be 
counted based on the zones investigated by Dobney and Reilly (1988). MAU 
(minimum number of animal units), sdMAU, and percentage completeness will 
be hence calculated according to the MNE values (Morlan, 1994).   
 
Taphonomic Processes 
Buckland (1823) set the foundations of taphonomic studies with his investigations 
on the gnawing marks by hyenas. Later, taphonomy was defined by many 
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scholars. Efremov (1940) explained taphonomy as the study of the transitional 
process from living animals to fossils. Lyman (1994) agreed with Efremov’s (1940) 
definition and considered taphonomy as the “study of the transitions of life forms 
from the biosphere to the lithosphere” (Dominguez-Rodrigo et al., 2011). 
Although the definition of taphonomy is still in controversy, basically, I think 
taphonomy in zooarchaeology is the study of how human and the natural 
environments affect and change a bone material from the time an animal dies 
until it has found by archaeologists. In short, taphonomy is the study of bone 
modifications by human and surrounding environments. The taphonomic 
processes include weathering, trampling, fragmentation, butchery, burning, 
fluvial transport, collecting and gnawing by other animals. 
 
The taphonomic history of each bone deposit must be studied before any further 
analyses and interpretations. For instance, the treatment of animals not only 
indicates the economic use of animals, but also the symbolic or ritual uses. They 
can be reflected through the type of butchery, bone completeness, temperature 
and ratio of burning, patterns of bone disposal, as well as whether there are clear 
human modifications on the bones (Morris, 2011). For example, the study of 
taphonomy is very important for the understanding of ritual offerings, especially 
when it combines with the written records or ethnographic evidence. According 
to Weissbrod and Bar-Oz (2002), the heads, skins, and complete bodies of small 
toads were used as funerary offerings in a late Bronze Age burial cave in Israel. 
 
Furthermore, the comparisons of taphonomic features can be made between 
ritual and non-ritual deposits with contextual information and local ethnography 
or other written records for further interpretations. On the other hand, the study 
of taphonomy is especially important for the identification of ritual fox remains as 
most ritual animal deposits were identified through the investigation of 
taphonomic processes. Therefore, data of five types of taphonomic processes: 
weathering, trampling, fracture and fragmentation, butchery, and burning for each 
fox bone specimen were recorded. 
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Weathering  
According to Behrensmeyer (1978), weathering is the process of physical and 
chemical separation and destruction of the microscopic organic and inorganic 
components of a bone in situ. As foxes are small-to-medium-sized mammals, the 
four stages of weathering of small mammal bones by Lyman (1994) are used to 
record weathering for each fox bone specimen. The table below is adopted from 
http://www.ucl.ac.uk/archaeology/boneview/Interactive%20Components/Bone%
20Modification/Weathering_table.html 
 
Table 3.3 Weathering Stages 
Weathering 
Stage 
Description 
0 No modification 
1 Slight splitting of bone parallel to fibre structure; chipping of teeth and 
splitting of dentine. 
2 More extensive splitting, but little flaking. Chipping and splitting of teeth 
leading to loss of parts of crown. 
3 Deep splitting and some loss of deep segments or “flakes” between splits; 
extensive splitting of teeth 
	
Trampling 
Trampling is the process of destruction of bone materials on the ground by 
stepping on and kicking by animals and humans (Thilderkvist, 2013). There are 
three principal ways of how a trampling activity affects the bone materials 
including transportation, fragmentation into smaller pieces, and production of 
scratch marks (Thilderkvist, 2013).  
 
Trampling marks are identified according to the trampling stages invented by 
Thilderkvist (2013) based on the presence of scratch marks. The table below is 
adopted from page 14 of his book Ritual Bones or Common Waste: a study of 
Early Medieval bone deposits in Northern Europe published in 2013. 
 
Table 3.4 Trampling Stages 
Trampling Stages Description 
0 No sign of scratch marks 
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1 Very few, but clear traces of scratch marks have been 
identified 
2 Several and clear examples of scratch marks 
3 Most of the bone fragment’s surface is covered with scratch 
marks 
 
Notably, the scratch marks produced by trampling can sometimes be difficult to 
differentiate from cut marks by stone tools and scoring by animal tooth (Lyman, 
1994:180-181). Dominguez-Rodrigo et al. (2009) compared the microscopic 
morphological features between butchery and trampling marks including 
differences of groove trajectory, barb, mark orientation, groove shape, symmetry, 
shoulder effect, flaking on shoulder, extent of flaking, overlapping striae, internal 
microstriations, internal microstriations, microstraition trajectory, shape 
microstriation trajectory, location of microstriations, and microabrasion.  
 
Fracture and Fragmentation 
There are in general three factors determine how a bone breaks – location, size 
of the bone, and freshness of the bone. However, many different activities can 
cause a bone to break, both human induced and caused by surrounding natural 
environments. 
 
Fragmentation of fox bones are recorded by using the Fracture Freshness Index 
(Table 3) invented by Outram (2001). Besides, the animal bone zonation system 
(Figure 3.1) invented by Dobney and Reilly (1988) is used to record element 
fragmentations and hence used in the quantification for percentage 
completeness. Furthermore, fracture history profiles have also been created 
based on the method invented by Johnson, Parmenter, and Outram (2016) 
(Figure 3.3). 
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Table 3.5 FFI scoring system 
FFI 
score 
Fracture Angle Fracture Surface Texture Fracture Outline 
0 <10% of the fracture 
surface was perpendicular  
to the cortical surface 
Entirely smooth apart from 
stress relief features 
Only helical breaks 
1 10%-50% of the fracture 
surface was perpendicular 
to the cortical surface 
Some roughness but the 
texture was mainly smooth 
A mixture of fracture 
outlines 
2 >50% of the fracture 
surface at right angles 
Fragment with largely 
rough edges 
Absence of helical 
outline 
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FIGURE 3.1 ANIMAL BONE ZONATION SYSTEM (DETAILED EXPLANATIONS TO BE FOLLOWED ON 
DOBNEY AND REILLY (1988)’S PAPER) 
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FIGURE 3.2 DEPICTIONS OF SURFACE MODIFICATIONS ON CATTLE (OUTRAM, 2005:1705) 	
	
 
FIGURE 3.3 USING FRACTURE PROFILE TO DISPLAY FRACTURE ANALYSIS (JOHNSON, PARAMENTER, AND 
OUTRAM, 2016:624) 
 
Butchery  
Butchery is known as the carcass reduction process carried out by human 
intentionally, which involves the events of evisceration; skinning; disarticulation; 
extraction of meat, bone, blood, marrow, and grease; and tendon removal. The 
process of butchery can be affected by the size of animal, speed of butchery, 
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type of site, cultural variations, and the skill of the butcher. Marks left on the 
animal bones are commonly examined for the study of butchery methods by 
looking at the placement, frequency, orientation, and depth. However, the 
butchery marks were not placed intentionally on the animals bones, the left of a 
butchery mark depends on the availability of tools, animal morphology, the skills 
of the individual, desire/requirement of the individual/community, as well as the 
time the butchery occurs after the animal died (Binford, 1981; Maltby, 2007; 
Potter, 2005; Seetah, 2006). Butchery of animals do not only fulfill the basic 
demands of humans; it is also closely connected with social factors. For instance, 
as deFrance (2009) indicated that status differences in a society can be seen 
through the investigation of butchery methods, speed of butchery, disposal 
process of butchery waster, and bone artefacts. 
 
Lyman (1987) divided butchery into three stages including kill-butchery, 
secondary butchery, and final butchery-consumption. A year later, Rixson (1989) 
discussed the five stages of butchery as shown in Table 3.6. The most 
recognizable stages are the primary butchery and the bone working. 
 
Table 3.6 Butchering Stages (Binford, 1981; Rixson, 1989) 
Butchering 
Stages 
Description Note 
Primary 
butchery 
Slaughtering, skinning, 
evisceration 
Butchery marks more likely appear on head 
and feet for skinning 
Secondary 
butchery 
Dismemberment of the joints 
and/or main muscles 
- Meat if need skinning - Make into smaller pieces for further 
transportation such as kill at kill-site 
and carry to the camp 
Tertiary 
butchery 
Processing of the main 
elements into smaller 
portions suitable for cooking 
 
Utilization 
for marrow 
Breaking of bones to extract 
the marrow 
 
Bone 
working 
Transformation of the bones 
to artefacts 
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The evidence of both ritual and economy use of foxes could be traced through 
the investigation of butchery. Element distribution is an important part to study 
how the animal killed and processed, as well as preference of the individual and 
community, or even the variances of butchery techniques in different societies 
and different time periods. For example, only femurs, patellae, and sacral and 
caudal vertebrae were recovered around the altar near the Apollo Temple at 
Daphnephoros in Greece (Chenal-Velarde and Studer, 2003:215-216).  
 
Notably, it is always difficult to recognise human exploitation of foxes or determine 
whether the foxes found are the remains of consumption or pelt processing via 
butchery. Detailed contextual and spatial information is necessary for the former. 
For the latter, it is essential to consider the killing techniques and cultural 
traditions in the interpretation of cut-mark placements. In this study, the 
placements of butchery marks have been recorded by both word description and 
photography. 
 
Burning 
Animal bones might be burned during the cooking and disposing process. They 
are sometimes used as fuel and the burnt bones could be used in the 
identification of ritual animal deposits. For example, according to ancient 
descriptions and depictions, the burnt animal remains recovered from the Palace 
of Nestor at Mycenaean Pylos have strong connections with the religious 
practices (Isaakidou et al., 2015). The analyzed results of burnt bones from 
Artemission at Ephesos in Greece show correspondence between literary and 
iconographic sources and the  real ritual tradition of Olympian sacrifice 
(Forstenpointner，2003:210). Also, burnt animal bones were used for divination 
during Shang Dynasty in China known as ‘bone oracles’.  
 
The size, weight, and colour of animal bones will be changed after the activity of 
heating. Burning has been identified primarily by Lyman’s (1994) method based 
on the change of bone colour as the result of heating. The colour and 
carbonisation stages are recorded for the fox specimens. Photographs of some 
burnt examples are included in the case studies. 
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Table 3.7 Burning Stages and Colour Changes (Lyman, 1994) 
Burning Stages Temperature Colour 
0 Less than 250 degrees C Yellowish 
1 Between 250 and 525 
degrees C 
Red-brown 
2 Between 525 and 675 
degrees C 
Blue-black 
3 More than 675 degrees C Grey-white 
 
Sex and Age Analysis 
It is important to study the sex and age of animals at death when tracing human 
activities both ritual and non-ritual. For instance, young male animals could be 
slaughtered for meat and females tend to keep for regeneration and secondary 
products such as milk; specific sex and age might be preferred for different ritual 
activities. It is shown from various cultures that juvenile animals are preferred in 
the sacrificial process, for examples, Klenck (1995:60-64) observes the Bedouin 
used 6-month to 2.5 years old sheep or goats and he also examined his 
observation by analyzing the animal remains left after the sacrificial practices. 
Also, estimation of age of pigs remains found in an area E1 in the pronaos of the 
classical temple at the sanctuary of Athena Alea at Tegea in Greece shows that 
juvenile animals were preferred (Vila, 2000). On the other hand, young male 
sheep is mostly preferred by the Bedouin in the sacrifices (Klenck, 1995:60-64). 
The age at death of an animal could be identified through morphological analysis 
of different parts of the body such as dental (e.g. tooth eruption, crown) and fusion 
of the epiphysis and diaphysis part of the bone. Also, metrical analysis such as 
the calculation of statures may also be used. The determination of the sex of 
animals is mainly based on the comparisons of morphological differences 
between male and female animals, which are varied in species. It is important to 
use local reference collections to identify the sex of animals found at the site.  
However, it is usually difficult to determine the sex of fox remains in 
archaeological sites. The morphological difference between male and female 
foxes is usually observed through the shape of the pelvis and the size of the long 
bones, which very dependent on the preservation of these bone elements. Also, 
the shape and size of modern fox reference collections are usually different to 
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the archaeological ones. In my case studies, although the overall preservation is 
good and any available information has been recorded, the number and the 
completeness of these elements are not sufficient for the determination of the 
sex.  Therefore, sex analysis has not been done for the case studies. 
 
In the case of fox age determination, there are few studies focused on the dental 
development stages of red foxes. For instance, Sheldon (1949) mentioned that it 
begins to lose the lacteal teeth at 16 weeks and the whole replacement process 
will complete in 2 weeks. Richard and Hine (1953) stated that the permanent 
dentition of red foxes is completed between 5 to 6 months of age. Habermehl 
(1961) indicated that the teeth eruption sequence and timing of red foxes is 
between 1 and 2 months of age which is similar to dog. According to Hillson 
(2005), the general dentition formula of Family Canidae is 𝑑𝑖 ## , 𝑑𝑐 && , 𝑑𝑝 ## →𝑖 ## , 𝑐 && , 𝑝 )) ,𝑚 +# 
 
 
Table 3.8 Dental eruption of red foxes (Linhart, 1968:527) 
 
In addition, Linhart (1968) has recorded the dental eruption of red fox pups since 
birth. According to the table above, the permanent dentition will complete 
between 15 weeks to 27 weeks of age. First to erupt are permanent incisors, 
followed by premolars, canines and molar. Hence, Table 3.9 is created to show 
the stages and age more clearly. In this study, any possible age information is 
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recorded. It is impossible to determine the sex for the foxes due to the 
fragmentations of bone materials and lack of reference.  
 
Table 3.9 Dental eruption stages of red foxes created based on (Linhart, 1968:527) 
Stage Definition 
Suggested 
Age 
1 Deciduous teeth emerge, incisors and canines first, then premolars 18-29 days 
2 
Permanent 1st and 2nd incisors emerge, permanent 1st molars, 1st 
premolars emerge 
15-17 weeks 
3 
Permanent 3rd incisors emerge, permanent 2nd molars, permanent 
2nd, 3rd and 4th premolars, and permanent canines emerge 
17-22 weeks 
4 Permanent 3rd molars emerge 24-27 weeks 
 
Furthermore, another useful age determination method for red foxes is the 
counting of increment layers of secondary dental cement stated by Roulichova 
and Andera (2007). The basic stages of this method is: 1) decalcified the tooth 
with 5% nitric acid about 36-48 hours and hence rinse with water for 24 hours; 2) 
use a freezing microtome at -20 centigrade to make the transverse section 20 μm 
thick; 3) stain the section with hematoxylin; 3) examine under 80x magnification 
optical microscope (Roulichova and Andera, 2007). More detailed process can 
be found within the same paper. However, it is considered as a destruction 
method, therefore, was not done to the fox remains examined in this study. 
 
Seasonal Analysis 
The study of seasonality is very crucial in the study of fox-human relationship. 
The seasonal slaughter periods could strongly be connected with the fur 
production economy. For instance, the colour of arctic fox’s fur changes with the 
season. On the other hand, their fur tends to be longer, thicker, and harder during 
cold seasons to provide body warmth. Similarly, their fur becomes thinner, shorter, 
and softer before summer to prepare for the heat. Therefore, the season for fox 
skinning activities could be varied by individual and community preferences and 
demands. As foxes carry strong symbolic meanings and used in different ritual 
activities, the seasonal slaughter period of foxes could be based on the 
requirement of the specific ritual practice. For example, as mentioned in my 
literature review in the previous chapter, foxes were killed during a Roman 
agricultural and pastoral rite – Cerialia, which celebrated in April (Spaeth, 1996). 
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Seasonality of foxes can be determined through the age at death combine with 
the annual reproduction cycle, if the ageing data can be produced. However, no 
detailed seasonal analysis has been done for the cases studies due to the lack 
of exact age data. Some assumptions associated with the seasonal use of the 
sites are suggested according to the presences of juvenile bones.  
 
v 3.3 Summary 
To sum up, in general, the biological facts and local ethnographies including fox 
symbolism, fox-related cultural practices, and remains of material culture (such 
as paintings, statues, figures…etc.) have been evaluated initially for each case 
study. Hence, designated chronology and culture, site background including 
excavation history, stratigraphy, and previous faunal analysis are reviewed, 
followed by a detailed zooarchaeological analysis with possible interpretations 
and discussions. 
 
This chapter briefly explains the selection of fox materials for the thesis in the first 
part. Beginning with an overview of pre-selected sites with well-represented fox 
remains, followed by the availability of materials, and the reasons for my final 
selection. A general introduction has been given to the three case studies. In the 
second half of this chapter, a zooarchaeological framework is established. The 
methods for identification, recording, statistical quantification, taphonomic 
analysis, age and size analysis, and seasonal analysis were described in detail. 
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Chapter 4 A Zooarchaeological Analysis of Arctic Foxes in a Late 
Dorset Faunal Assemblage from Southwest Point (Qeqertaaraq, 
Greenland) 
 
v 4.1 General Introduction 
This chapter provides a case study of Arctic foxes found in a Late Dorset 
assemblage in Greenland. It will comprise of a brief outline of the ecology and 
related ethnography about the Arctic foxes, a general introduction of the Arctic 
chronology, a summary of the Dorset culture, and a zooarchaeological analysis 
of the Arctic fox remains at Southwest Point.  
 
4.1.1 General Facts about Arctic Foxes in the Arctic Region – the animal 
itself & local ethnographies 
In this section, the general behaviours of Arctic foxes, how they have adapted to 
the Arctic region, in addition to their historical interactions with Arctic people 
including both the economic and ritual aspects are reviewed. 
 
Beginning with the general overview of the Arctic fox. The Arctic fox appears in 
most areas of the Arctic, as can be seen from Figure 4.1 below. The species was 
named Alopex lagopus, which means ‘hare-footed fox’ in Latin, owing to the 
dense fur that covers the undersides of its paws (Hamilton, 2008). Arctic foxes 
first emerged in the Arctic region approximately between 200,000 and 400,000 
years ago (Dalen et al., 2005; Hamilton, 2008). The oldest Arctic fox bone found 
in the Arctic region is believed to be 200,000 years old (Hamilton, 2008).  
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FIGURE 4.1 THE DISTRIBUTION OF ARCTIC FOXES (HAMILTON, 2008:218) 
 
In 1947, the Arctic Research Laboratory in Barrow, Alaska, conducted research 
into the Arctic fox and its ability to adapt to its environment. The results revealed 
that the Arctic fox displays no signs of cold stress even at the temperature of -
30°C (Scholander et al., 1950a, 1950b, 1950c). However, their laboratory’s 
equipment was not good enough to simulate a much colder environment. 
Therefore, two Arctic foxes were taken to the Naval Research Laboratory in 
Washington, which was able to simulate colder environments. Researchers 
ultimately found out that the critical temperature of Arctic foxes is approximately 
-40°C and they can survive in cold environment at a temperature of -120°C. 
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Based on Allen’s Rule in biology, warm-blooded animals living in cold climates 
tend to have shorter limbs and more compact bodies to reduce their surface area 
and therefore to reduce heat loss, which could explain the Arctic fox’s ability to 
withstand extreme cold (Hamilton, 2008). Compared to other foxes, the ear of 
Arctic fox is smaller, and the face of the Arctic fox is flatter. The weight of an adult 
Arctic fox is around 3.5 kg, which is even lighter than an Arctic hare. Also, like the 
caribou, the veins and arteries of the Arctic fox are much closer to each other 
than they are in other animals (Hamilton, 2008). Therefore, both the heat energy 
of out-going arteries and the in-coming veins can be stored more effectively by 
the body and the blood can remain warmer for longer. Furthermore, according to 
the experiment performed by Scholander and Irving in 1950, heat cannot pass 
through the fur of the Arctic fox, which indicates a more efficient insulation system 
than other animal furs. The underfur is extremely dense, and can be nearly six 
centimeters deep (Scholander, 1950a, 1950b, 1950c; Hamilton, 2008). Moreover, 
the large and fluffy tail of the Arctic fox prevents its body from making contact 
with the snow surface when it sits or lies down. The scientists also found that the 
fox’s temperature can be 50°C higher than its surrounding environment when the 
Arctic fox curls up its body (Hamilton, 2008). Together, these unique features 
ensure the Arctic fox’s survival, even in the most inhospitable conditions. 
 
The fur of the Arctic fox changes throughout the year depending on their location.  
Foxes have their summer fur between late March and June and then grow their 
winter fur as early as September or as late as December (Rogers and Kaplan, 
2003; Sillero-Zubiri and Macdonald, 2004; Hamilton, 2008). Their winter fur is 
about 200% deeper than their summer fur. The colour of the Arctic fox’s fur also 
changes depending on its suitability to camouflage the animal in different 
locations. For instance, there are two types of Arctic fox, white and blue, and both 
types change their fur colour seasonally. The white foxes change from white to 
grey-brown and the blue foxes change from dark grey-brown to grey-black during 
the summer (Birks and Penford, 1990; Angerbjorn et al., 2004).  
 
In the north, people have been wearing fur for centuries. Arctic survival has 
depended heavily on fur clothes until recently. Fur is also seen as a luxury item 
in many southern areas, such as Egypt. The fur of Arctic foxes, or ‘tiriqaniaq’, has 
various uses such as for making parkas and hunting caps (Issenman, 1921). For 
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the Eskimos in the Arctic, the colours of the Arctic fox fur symbolise royalty and 
delicacy (Kaalund, 1992). For instance, from 1460 through to the 1960s, Arctic 
fox skins were used to make coats (similar to those pictured in the figure below) 
and trousers for Kalaallit women (Holtved, 1967; Kaalund, 1992; Issenman, 1921). 
As the size of the arctic foxes is very small, at least ten skins were required to 
make a coat (National Museum of Denmark, 1955; Issenman, 1921). In addition 
to this use, the belly fur of the Arctic fox can be used for breast-feeding women 
to keep warm in the cold (Nungak, 1983; Issenman, 1921). In northern Greenland, 
Arctic fox furs are also used by the Inuit to make trousers for Inuit women 
(Hamilton, 2008).  
 
However, the small size of the Arctic fox meant that the early Inuits were far less 
interested in the meat and fur of these animals in comparison with that of sea 
mammals such as seals, caribou, or whales (Hamilton, 2008). It is suggested that 
Arctic foxes were only seen as a food source during the very early times when 
people hunted whatever could be found around them or during the periods of 
starvation. On the other hand, although their furs are in good quality, they are too 
small to make into garments, therefore the Inuit more prefer to the use furs of 
Arctic foxes to make accessories. For instance, according to Elisha Kent Kane, 
during his expedition to the Arctic in 1853, he found that the Arctic fox’s tail was 
used by the Inuits to breathe through so they do not have to breath the freezing 
cold air (Hamilton, 2008). Also, the furs of the Arctic foxes are used as hand cloths, 
baby wipes, the trimmings for hoods and parkas (see the figure below), caps, or 
materials for making children’s clothes. For example, the inhabitants of eastern 
Greenland used white Arctic fox skins to make caps with the tails of the Arctic 
foxes hanging down the neck (Kaalund, 1992).  
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FIGURE 4.2 CLOTHES MADE OF FOX FURS 
(a)Parka with white fox trim on the hood made by Mary Peter in 1994, currently archived in 
British Museum, London 
(http://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?objectI
d=516536&partId=1&searchText=arctic+fox+&page=1) 
(b) Winter jacket (“kapatak”) made of fox furs from two dark arctic foxes and two white arctic 
foxes, made by Greenland Inuit in 1973, currently archived in british Museum London 
(http://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?objectI
d=515795&partId=1&searchText=arctic+fox+greenland&page=1) 
 
The Arctic fox’s body weight is made up of 30% fat during winter and only 6% 
during summer (Macdonald and Sillero-Zubiri, 2004).  In addition, Eva Fuglei’s 
research suggests that Arctic foxes do not suffer from the cold as long as they 
have something to eat (Hamilton, 2008). The nature of the Arctic fox therefore 
strongly connects these animals to humans. In the modern world, Arctic foxes 
live near humans and feed on garbage and handouts provided by humans. 
Research has found partially digested human food as well as pieces of plastic, 
paper, and clothing material in the stomach of a dead Arctic fox (Hamilton, 2008). 
The harsh environment in which the Arctic fox lives means that they must gather 
all the food they can to survive. This is no doubt with Arctic foxes find themselves 
in the traps built by Arctic peoples. The different types of traps will be discussed 
later in this section.  
 
Due to the variation in sunlight in the Arctic, Arctic foxes have developed an equal 
preference for light and dark environments (Angerbjorn et al., 2004). The sense 
of hearing likewise well-developed in Arctic foxes, so they can easily locate their 
prey hidden deep under the snow. As a species of the dog family, olfaction is also 
well-developed in Arctic foxes. For instance, a large number of Arctic foxes were 
	 123	
able to detect a human grave on King William Island (Hamilton, 2008). 
Highlighting their superior intelligence, recent research informs us that Arctic 
foxes bury goose eggs under the snow in the summer and then find them again 
after several months using their extraordinary sense of smell (Hamilton, 2008). 
Furthermore, humans have always considered foxes to be a very clever animal. 
Although there are fewer examples of the cleverness of Arctic foxes than other 
fox species, they are not only as clever as other foxes, but they are also good 
learners. Swedish biologist Gustaf Samelius has witnessed an Arctic fox 
intelligently steal goose eggs when a musk ox caused the geese to flee (Samelius 
and Alisauskas, 2000; Hamilton, 2008). In an interview with Hamilton (2008), 
Quebecois biologist Dominique Berteaux discussed a study in which he had 
observed the ability of Arctic foxes to learn very quickly to avoid padded leg-hold 
traps that he had set to catch and tag the foxes for his research. 
 
Furthermore, Isaac Israel Hayes, who was the chief surgeon aboard Kane’s early 
expedition to the Arctic, has captured an Arctic fox and lived with it. Based on his 
journal, the fox was a bit shy at first but settled down to live with him as a pet very 
quickly (Hayes, 1867; Hamilton, 2008). This indicates that the owner-pet 
relationship can be established between humans and Arctic foxes. 
 
It is suggested that humans began to hunt the Arctic fox during the peak of the 
last Ice Age (Hamilton, 2008). Garlands made from the teeth of Arctic foxes and 
wolves were found on two human skulls in a burial site in a 26,000-year-old Ice 
Age hunting camp at Dolni Vestonice suggesting the ritual significance of the 
Arctic foxes (Klima,1988). Likewise, the remains of Arctic foxes and other small 
animals along with sewing needles made from bones and ivory dating back 
30,000 years were uncovered from sites near the Don River in the south of 
Moscow, indicating the economic use of the fur (Anikovich et al., 2007).  
 
Moreover, it is thought that the Arctic foxes and other small games were hunted 
as food sources by the early peoples of the north based on the large quantities 
of butchered arctic fox remains found at ancient archaeological sites (Hamilton, 
2008). The remains of ancient stone fox traps built by the ancestors of the modern 
Inuit in the North American Arctic and Greenland can also be seen as the 
evidence of arctic fox hunting. As illustrated in the figure below, the trap was 
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typically a hollow, tower-shaped structure constructed out of piles of stones with 
an entrance on the top. It is believed that a piece of bait was placed inside the 
structure and the Arctic fox would then go inside to get the bait and become 
trapped as it would not be able to climb back out (McGhee, 1996). Other types of 
fox traps include the simple pit trap with a sliding door, tapered nets, the slip-
noose trap, rock chamber, and so on (McGhee, 1996). 
 
FIGURE 4.3 THE STONE FOX TRAP (MCGHEE, 1996:212) 
 
The trade of Arctic fox pelts between the north and the south also has a long 
history. Written records reveal that trading began more than 1,500 years ago 
(Hamilton, 2008). For example, the trading of blue Arctic fox furs between the 
ancient Romans and Swedish traders is recorded in some historical references 
(Hamilton, 2008). Besides, according to the stone traps and Norse metal goods 
found at archaeological sites in Greenland and the eastern Canadian Arctic, 
Arctic fox pelts are believed to have been traded between the Inuit and the 
Vikings from the tenth to the fifteenth centuries (Hamilton, 2008). Moreover, the 
trapping of Arctic foxes and trading of their pelts are still continued to the modern 
times. Arctic fox skins were traded by several large trading companies such as 
Western Arctic of Canada, Hudson’s Bay Company, and H. Liebes during the 
early twentieth century (Bockstoce, 2018). 
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Notably, the Arctic animals are very important in the customs and rituals of the 
traditional Inuit culture. Notably, the hunting and killing of animals require formal 
rituals to ensure their souls return to life after death (Nuttall, 2000). Arctic foxes 
also play a significant role in traditional Inuit culture. As in many cultures, the 
metamorphosis, transformation between human and animal forms has long 
appeared in myths and folktales of the Arctic. One reoccurring figure is the hero 
called Kiviuq who appears in many Inuit stories, whose wife is transformed from 
an Arctic fox (Van Deusen, 2009). Also, during the fifth Thule expedition, a 
Netsilik woman told Rasmussen about the legend that animals and people were 
the same and could be transformed into each other in the very earliest times 
when everything was dark (Rasmussen, 1931). People have different customs 
as they were transformed from different animals (Balikci, 1963; Rasmussen, 
1931). This reflects the close relationship between human and animals in the 
Arctic region. This belief has also influenced the style of carvings, such as the 
half man – half fox figurines shown in Figure 4.4(a). Furthermore, it is said that 
the Lord of Strength in the Eskimo belief system takes the shape of a fox with a 
long tail that is used to defeat his enemies. A carving of him can be seen in Figure 
4.4(g) (Kaalund, 1992). 
 
According to Ivaluardjuk from the Melville Peninsula, in the Inuit tradition, animals 
are believed to have souls, which thus demands that strict hunting rituals be 
carried out. For example, as noted by Bruemmer (1986), water is poured into the 
hunted and killed seals and whales by the Inuit hunters to stop the thirst of the 
animals’ souls.  Also, they must be captured and killed by using beautiful hunting 
implements as a sign of respect to the animals. Many Inuit hunting implements in 
the shape of animals have been found. In this way, the objects were given a soul 
that corresponds to the hunted animal’s soul. For example, in the case of fox, it 
is suggested that the shape of the harpoon heads could be the representation of 
the mouth of a fox (Gronnow, 1997). On the other hand, the Arctic fox exists as 
a helpful figure in other Inuit folktales, in one story saving a community from 
starvation by tricking a raven (Hamilton, 2008). On the other hand, in several Inuit 
creation myths, it was an Arctic fox who helped the first hunters to bring peace to 
the spirits of the animals they killed. Moreover, in a Finnish legend, giant Arctic 
foxes made of fire run into the sky and become the northern lights (Manninen and 
Turunen, 2001). 
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Many ancient and modern objects from the Arctic region reflect the close 
relationship between humans and the Arctic fox including carvings, masks, and 
amulets. It is suggested that most of these objects are connected to shamanic 
practices. A shaman is typically a person with special abilities that has the 
knowledge to connect humans with spirits (Dowson and Porr, 2001). A shaman 
has the abilities of a priest and of a doctor and usually wears special costumes 
and plays a magic drum during special occasions (Meldgaard, 1997). Arctic 
populations need to survive in an extreme environment and thus they seek 
protection from this environment through their myths and legends, which have 
developed strong spiritual and shamanic elements. Carvings of half human-half 
animal figures collected from the Arctic region are depicted in Figure 4.4(a), 4.4(e), 
and Figure 4.5. Also, fox carvings made of ivory have been found in the Iglulik 
area in Arctic Canada, and these too are considered to be the tools of shamans 
(Meldgaard, 1997). Shamans wear the masks of the relevant animal during 
different rituals as it was believed that animal masks could enhance the 
connection between the shamans and the animal spirits (Jorn, 1999). Figure 
4.5(a) shows a special shamanic mask found on Nunivak Island. The museum 
curator’s comments about the object reveal that, with a similar item collected at 
the Burke Museum of Natural History and Culture (Figure 4.5(b)), both masks 
were used as part of the formal ritual costume for the ‘Messenger Feast of the 
Inviting In Feast’. Furthermore, the use of amulets are also important in the daily 
life of the Arctic populations, such as the two shown in Figure 4.6(a) and 4.6(b). 
Amulets can be made using many materials, such as bits of wood, feathers, 
animal parts, stone beads, and even dirt (Jensen, 2007). They are usually worn 
on the body or placed in some special places such as inside the living structures, 
on the kayaks or the umiaqs (Jensen, 2007). Figure 4.6(a) shows a necklace 
made of different materials coming from different animals. A similar necklace 
dated to before the 1950s, was made of the foot bones of Arctic foxes with bone 
pendants at one end. This piece is also archived in British Museum, but sadly, no 
photos are available 
(http://www.britishmuseum.org/research/collection_online/collection_object_det
ails.aspx?objectId=525958&partId=1&searchText=arctic+fox+&page=1). It 
seems this type of amulet is quite common in the Arctic region. Furthermore, 
Figure 4.6(b) shows three canine (thought to belong to the Arctic fox) teeth with 
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drilled holes, which suggested to have been used as amuletic pendants (Pitulko 
et al., 2012). According to Hill (2011), there is evidence showing that Arctic fox 
teeth and dog skulls were used as amulets to bring luck to the hunting activities 
by the arctic hunters of Alaska and Chukotka, for example, skulls of Arctic foxes 
found from the cemeteries at Chukotka and Alaska are thought to have special 
functions such as invoking animal spirits or the abilities of the animals to the 
hunter.  
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FIGURE 4.4 CARVED FOX FIGURES 
(a) Two human with arctic fox head figures carved of walrus ivory, gifted by Peter Freuchen in 
1919 (Jorn, 1999) 
(b) Arctic fox figure carved of ivory, made by Eskimo-Aleut, found from North America, was part 
of the exhibition “The Spirit World” from 1984 to 1986, currently archived in British Museum, 
a	 b	
c	
d	
e	
f	g	
h	
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London 
(http://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?objectI
d=536696&partId=1&searchText=arctic+fox+&page=1) 
(c) Arctic fox figure made of soapstone, made by artist Etulu Etidloie from Cape Dorset, was 
part of the exhibition “Arctic Reflections: Inuit Carvings and Graphics”, currently archived in 
Pucker Gallery, Boston (Pucker gallery, 2014) 
(d) Left bottom: arctic fox figure made of driftwood. It belongs to the Thule culture and was 
excavated in ruin group III, house 22, Dead Man’s Bay, Clavering Island, in 1932 by Helge 
Larsen (Jorn, 1999). 
(e) The figure of a shaman with fox helping spirit on head, made of grey stone by artist Nicholas 
Ikkitu in 1968, currently archived in the art gallery of Ontario, Canada (Pokorn, 1990) 
(f) Arctic fox carving made of green serpentine by unknown artist and community in Canada, 
dated before 1966, currently archived in Scott Polar Research Institute, University of Cambridge 
(http://www.spri.cam.ac.uk/museum/catalogue/article/y2005.7.13a-b/) 
(g) The Lord of Strength carved of light soapstone by Simon Kristoffersen in 1972 and is 
currently placed at the Knud Rasmussen High School, Holsteinsborg (Kaalund, 1992) 
(h) The fox carving made of ivory excavated at Graham Rowley’s Abverdjar site, dated to 700 
A.D. – 900A.D. (Meldgaard, 1997) 
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FIGURE 4.5 HALF HUMAN – HALF FOX MASKS 
(a) The half human – half fox wooden mask made of wood, sinew, root, and dog tooth. It was 
collected in Nunivak Island, Alaska by Margaret Lantis in 1947 on behalf of Robert Bruce and 
was part of the exhibitions “The Arctic” and “Matisse: the Inuit face”. It is now archived in British 
Museum, London. 
a	
b	
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(http://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?objectI
d=525432&partId=1&searchText=arctic+fox+&page=1) 
(b) Another half human – half fox wooden mask. This one is currently archived in Thomas Burke 
Memorial Washington State Museum, Seattle. (Fienup-Riordan, 1994:70) 
 
 
FIGURE 4.6 FOX ORNAMENTS 
(a) The amuletic necklace made of caribou skin, fox bones, fox/bird claws, and sinew by 
Eskimo-Aleut, was part of the exhibition “Decoration, Games and Amulets” and currently it is 
archived in British Museum. 
(http://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?objectI
d=531845&partId=1&searchText=arctic+fox+&page=1) 
(b) Drilled small canine teeth, suggested as arctic fox, excavated from Yana in Arctic Siberia 
(Pitulko et al., 2012). 
 
Therefore, due the economic and ritualistic significances of Arctic foxes in the 
Arctic region, it is important to study the Arctic fox remains from archaeological 
sites. It is known that the Arctic fox was valued for its fur in Greenland historically, 
where intensive hunting was carried out along the west coast, especially in the 
Disco Bay area (Meldgaard, 1997). The stone fox traps were still in use until the 
1960s (Meldgaard, 1997). Along the west coast of Greenland, the most famous 
archaeological site for Arctic fox remains is Qeqertasussuk, which has a local 
name of “Sisikasiit” meaning “the place with foxes” (Meldgaard, 2004). At least 
903 foxes (N=2155) were found at the site (Meldgaard, 2004). However, there 
are huge amount of animal remains found at the site and the foxes only make up 
A	
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about 7% of the biomass (11% of total mammal bones) (Meldgaard, 2004). 
Further examples of fox bones being recovered include the archaeological sites 
Nipisat I (Godtfredsen 1998), Qajaa (Mohl 1986) and Itivnera (Mohl 1972), 
although the quantities of bones found in these sites constitute less than 1% of 
the total mammal bones found from these sites. Fox bones have also been found 
in the Independence I Adam C. Knuth Site in Peary Land, Greenland, where the 
fox remains accounted for about 44% of the total animal bones found at the site, 
clearly indicates that fox hunting was an important part of human life there 
(Meldgaard, 2004). Moreover, 129 pieces of fox bones were found from 
Greenlandic site Deltaterrasserne (Darwent, 2001). The Arctic fox remains from 
a Greenlandic site Southwest Point in Qeqertaaraq are selected to gather more 
archaeological evidence in order to further investigate the role of Arctic foxes in 
the life of Arctic peoples. 
 
4.1.2 Chronology  
In this section, the general chronology of the Arctic region will be explained. In 
general, as can be seen in Figure 4.7, the Early Palaeoeskimo period includes 
Denbigh Flink Complex culture of North Alaska, Independence I and II culture of 
High Arctic Canada and Greenland, Pre-Dorset culture of Low Arctic Nunavut, 
Pre-Dorset, Groswater, and Late Pre-Dorset cultures of Nunavik, Pre-Dorset and 
Groswater cultures of Central and Northern Labrador, as well as the Saqqaq and 
Dorset I cultures of Low Arctic Greenland, which date to more than 3900 years 
before present at the earliest, and about 2000 B.P. at the latest.  
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FIGURE 4.7 CHRONOLOGY OF THE ARCTIC IN GENERAL 
(Avataq Cultural Institute, 2015, Arctic Chronology, source:  
http://www.avataq.qc.ca/en/Institute/Departments/Archaeology/Discovering-Archaeology/Arctic-
Chronology) 
 
On the other hand, certain researchers propose that the Dorset period can be 
separated into early (2500–2000 B.P.), middle (2000–1400 B.P.), and late 
phases (1100-650 B.P.) (see Maxwell 1985). Suggestions for renaming the final 
phase of occupation as ‘Terminal Dorset’ were also put forth by Maxwell (1985) 
in order to address the question of contact between Dorset and Thule groups 
(see also Pinard and Gendron 2009). The Dorset sites are found across the 
Eastern Arctic region and in Greenland, and the vast majority are located on the 
coast of both mainland and Island habitats, with very few sites being identified in 
the interior of the territories (Thompson, 2011).  
 
According to Figure 3.7, the Late Palaeoeskimo period is generally equal to the 
Dorset period. Generally, the Dorset period is divided into early, middle, and late 
phases. Different geographic regions have different time ranges for the three 
phases. The Late Dorset culture is around 1300 B.P. to 800 B.P. in High Arctic 
Canada and Greenland; the Early, Middle, and Late Dorset cultures of Low Arctic 
Nunavut are between 2500 B.P. and 2000 B.P., between 2000 B.P. and 1500 
B.P., and between 1500 B.P. and 800 B.P.; the Classic and Late Dorset cultures 
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of Nunavik are around 2100 B.P. to 1500 B.P. and between 1500 B.P. and 800 
B.P.; and the Early and Middle Dorset cultures of Central and Northern Labrador 
are about 2700 B.P. to 2000 B.P. and between 2000 B.P. and 1500 B.P.. The 
Neoeskimo period is primarily equated to the Inuit/Thule culture of North Alaska, 
High Arctic Canada and Greenland, Low Arctic Nunavut, Nunavik, Central and 
Northern Labrador, and Low Arctic Greenland from 800 B.P. to present. Finally, 
there are also other cultures including Norse culture of Low Arctic Greenland, and 
Ipiutak, Norton, Choris, and Old Whaling cultures of North Alaska co-exist with 
the Eskimo cultures in the Arctic region.  
 
4.1.3 The Dorset Culture 
As the Greenlandic faunal remains I would like to study belong to the late Dorset 
period, which according to the table below, the chronology is from AD 800 to AD 
1300, the features of the Dorset culture are summarised in this section.  
 
Table 4.1 Chronology of Greenland (Bendix, 2000:10) 
 
 
The absolute time period for the Dorset Culture is between 2800 and 700 B.P. 
(Peregrine, 2001). It follows the Eastern Arctic Small Tool Tradition and gradually 
replaced by the Thule in most places of the Arctic around 1000 B.P (McGhee, 
1996; Peregrine, 2001; McCannon, 2012).  
 
In general, the Dorset period is divided into three phases – Early (2500-2000 
B.P.), Middle (2000-1400 B.P.), and Late (1100-650 B.P.) (Thompson, 2011). As 
the settlement, technology, and subsistence for different phases of the Dorset 
period are slightly different, regional variations of the time range of the Dorset 
culture are mainly based on the settlement size, material culture and the faunal 
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remains found from archaeological sites (Thompson, 2011). Many unique 
artefacts such as microblades, slate knives, nontoggling harpoons, stone bowls, 
stone lamps, needles and tool handles made by bones, antlers, and ivory, the 
sculptures and carving of humans and animals, and wooden objects were usually 
found from Dorset sites (Peregrine, 2001). Notably, many tiny tools were 
developed for special purposes such as to work with small hand movements to 
carve small items (McGhee, 1996). 
 
The Dorset sites are found in Greenland and across the Eastern Arctic region 
(Thompson, 2011). Most of the sites found are situated along the coast of both 
mainland and on the Islands; only a few sites are found inland (Thompson, 2011). 
The location of the Dorset sites is closely connected with the intensified 
subsistence strategy of the Dorset people (Thompson, 2011). The Dorset groups 
were more settled than pre-Dorset groups (Thompson, 2011). It is clear that the 
settlement size of the Early Dorset settlements is larger than the late Pre-Dorset 
ones and the location of the Early Dorset settlements are more expanded to the 
coastline (Thompson, 2011). On the other hand, the lithic assemblages from the 
Early Dorset sites changed compared to the ones found from pre-Dorset sites. 
For instance, the spalled burins were replaced by the square and angular burin-
like tools; the multiply notched ground slate tools were developed; more triangular 
endblades were produced; and the appearance of the ‘fluting’ of endblade tips 
during the Early Dorset period (Maxwell, 1985; Riddle, 2010). Notably, the arrow 
points of the bow are always disappeared from the archaeological record of 
Dorset culture. But at the same time, the increased appearance of slate lance 
heads probably indicates the change in hunting strategies (Riddle, 2010). 
 
It is suggested that there was cultural decline during the Middle Dorset period 
due to climatic changes (Maxwell, 1985). Some archaeological sites on 
Southampton Island, north and south Baffin Island, western and south-eastern 
Victoria Island, and Labrador and Newfoundland are classified as Middle Dorset 
site (Collins, 1957; Mary-Rousseliere, 1976; McGhee, 1969; Harp, 1976; 
Hodgetts et al., 2003; Cox, 2003; Renouf, 2006; Riddle, 2010). Although the 
changes in settlement sizes from the Early Dorset to the Middle Dorset is not as 
visible as from the Early to the Late phase, the Middle Dorset phase is best 
represented by the “sliced” harpoon head types (Maxwell, 1985). However, 
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according to Odess (2005), the change in harpoon head shapes is more regional. 
Therefore, the Middle Dorset phase is usually identified by the radiocarbon dating 
or through the studies on the residential structures (Desrosier et al., 2006; 
Thompson, 2011). 
 
Late Dorset sites are found along the coast of Victoria Island, Dolphin and Union 
Strait, other High Arctic islands, and north part of Parry Channel (McGhee, 1996). 
It is also during the Late Dorset period that the Dorset populations expanded to 
reoccupy areas of the High Arctic and Greenland (McGhee, 1996). On the other 
hand, the most obvious feature of the Late Dorset sites is the increase of 
anthropomorphic, zoomorphic, and abstract carvings made of bone, antler and 
ivory (McGhee, 1996). These carvings found from Late Dorset sites have 
contributed to our understanding of the Palaeo/Neo Eskimo cultural contacts. 
Also, archaeological remains of long-house structures that associated with the 
Late Dorset period are found throughout the Arctic, such as the regions of Iglookik, 
Bathhurst Island, Victoria Island, Hudson Strait, Ungava Bay, Diana Bay, etc.  
(Maxwell, 1985; Thompson, 2011). Moreover, the Late Dorset phase can also be 
identified by the lithic assemblages. For instance, according to Maxwell (1985), 
double line holes on harpoon heads, triangular endblades, single-side-bevelled, 
side-notched and angular-edged knives and scrapers are commonly found in 
Late Dorset sites. 
 
The social-political structure of the Dorset societies is suggested to be egalitarian 
and acephalous (Peregrine, 2001). It seems that the Dorset peoples preferred to 
live in small groups as most settlements found are small in size (Peregrine, 2001). 
According to Fitzhugh (1972), the Dorset peoples were well adapted to the year-
round marine mammal exploitation and only one group with no more than 30-50 
people per one subsistence region (Fitzhugh 1972). There are different types of 
Dorset dwellings for different seasons and different group sizes. For instance, it 
is suggested that the tent rings at Dorset sites were only used as short-term 
dwellings in warm seasons; other larger structures such as semi-subterranean 
houses, boulder walled-houses, and cut-sod structures were used as cold season 
or multi-season dwellings occupied by more than one family (Maxwell, 1985; 
Thompson, 2011). On the other hand, it is also common to find external hearths, 
	 137	
traps, graves, caches, and lithic material remains at Dorset sites (Maxwell, 1985; 
Thompson, 2011). 
 
During the Dorset periods, the winters were long and cold, and summers were 
short and cool, while the daily sunlight was varied seasonally (Peregrine, 2001). 
Most Dorset groups lived along the coastal areas where the topography varies 
from flat plains to mountains and could be changed seasonally, i.e. sometimes 
the frozen water create passages between islands in winter (Peregrine, 2001). 
The vegetation was remarkably few; therefore, the plant foods only formed a 
small part of their diet (Peregrine, 2001). The Dorset peoples were lived base on 
hunting and fishing.  The game animals include a few land arctic species such as 
arctic fox, arctic hare, musk ox, and caribou; sea mammals such as seal, walrus, 
polar bear, whale; as well as birds. Therefore, there was a close relationship 
between the Dorset peoples and these animals. This is not only clearly indicated 
by the faunal remains found from Dorset sites, but also showed by the 
zoomorphic artefacts such as carvings, portrayals, masks, and paintings of 
animal species with economic and spiritual significance recovered. The miniature 
animal and human carvings made of ivory and antler found from Brooman Point 
is a good example (see McGhee, 1985). It is generally accepted that the carvings 
of the Dorset culture were closely connected to the shamanic world. The Dorset 
peoples believe that the universe is a very dangerous place where accidents, 
misfortunes, and illness come for unexplained reasons, which, therefore, it is 
important to have the connections with the surrounding environments in order to 
protect themselves (McGhee, 1996). Most of the shamanic helping spirits are 
believed to have the shape of different animals and have same abilities of the 
animal which they took the form from (McGhee, 1996). Furthermore, according 
to the tools and weapons found from the archaeological sites from northern 
Labrador to Victoria Island and to Greenland, it is suggested that there were 
connections between the local communities and long-distance trade of raw 
materials must have been carried out (McGhee, 2006). Therefore, a magico-
religious belief system was spread and consolidated (McGhee, 2006). 
 
Furthermore, it is also suggested that the archaeological Dorset people are the 
Tunit people occupied before them that are told in the historical traditions of the 
central Arctic Inuit. It is said that the Tunit people dressed in polar bear skins were 
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good hunters, fishers, and stone workers. Both Late Dorset remains and Thule 
remains have been found at Brooman Point, and it is suggested that there were 
contacts between two groups and it is possible that the Dorset people gradually 
joined the Inuit communities (McGhee, 2006). Also, it is thought that many 
traditions of the Dorset people have been adopted by the Inuit such as mythology, 
music, language, and tools, as they are different compare with the Alaskan 
Eskimos ones (McGhee, 2006). However, it is difficult to prove this suggestion 
due to lack of evidence. 
 
v 4.2 The Site 
This section comprised two parts – a summary of the excavation history and 
previous faunal analysis results.  
 
4.2.1 The Excavation History 
The excavation of the site was involved in the archaeological investigation of the 
sites in Hatherton Bay under the “Gateway to Greenland” project (Bendix, 2000). 
The main project aims were to study the utilisation and management of the 
resources, migration and diffusion of the population, as well as the cultural 
contacts and exchanges between Greenland and other arctic regions (Arneborg 
and Gulløv, 1998; Appelt and Gulløv, 1999; Bendix, 2000). The two field seasons 
were carried out in 1996 and 1997 for the excavations of Hatherton Bay sites 
(Bendix, 2000).           
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FIGURE 4.8 HATHERTON BAY AND QEQERTAARAQ (MODIFIED FROM APPELT, GULLØV & KAPEL, 
1998:137) 
 
 
FIGURE 4.9 QEQERTAARAQ (APPELT, GULLØV & KAPEL, 1998:140) 
 
During the excavations, as the sites on the Qeqertaaraq peninsula and the 
nearby David Site located in the area that was most likely to be the crossing point 
Qeqertaaraq	
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of the prehistoric migration route, those sites were investigated more carefully 
(Bendix, 2000). 
 
The site name is Qeqertaaraq, which has a meaning of “island-like” (Appelt, 
Gulløv & Kapel, 1998). As can be seen from Figure 4.8, it is located on the 
northern coast of Hatherton Bay, along the west coast of Greenland. The general 
vegetation at Qeqertaaraq includes grass, lichen, moss, and arctic willow (Appelt, 
Gulløv & Kapel, 1998). The place has rock knolls with an elevation as high as 
20m above the sea level, and beaches and small ponds at different elevations 
(Appelt, Gulløv & Kapel, 1998). 
 
315 structures range from Palaeoeskimo periods to Neoeskimo periods were 
surveyed at Qeqertaaraq include 8 houses of Late Dorset period, 2 garments of 
Thule Culture period, 125 tent rings, 120 caches, and 60 other structures such 
as fox traps, fireplaces, shelters, play-houses, boat supports, cairns…etc. (Appelt, 
Gulløv & Kapel, 1998).  Excavations were carried in four areas of Qeqertaaraq 
including the Southwest Point, North Point, Walrus Site, and on Thure culture 
qarmaq (Appelt, Gulløv & Kapel, 1998). All the structures were dated by the 
Department of Natural Science in National Museum of Denmark, Copenhagen 
using AMS14C, and the midden areas were dated by artefact typology except 
structure midden 2 at David Site (Appelt, Gulløv & Kapel, 1998; Bendix, 2000). 
 
 
	Hus1	
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FIGURE 4.10 LOCATION OF HUS 1 (APPELT, GULLØV & KAPEL, 1998:141) 
 
Table 4.2 Excavation Areas (Bendix, 2000:34) 
 
 
A total of 73 structures were surveyed at the Southwest Point (Appelt, Gulløv & 
Kapel, 1998). The arctic fox remains I worked on were from structure 1 and its 
related midden at the Southwest Point. Structure 1 is dated to Late Dorset period. 
As can be seen from Table 4.2, it was excavated in 1996 with a total area of 22.25 
square meters of the structure 1 and 17.25 square meters of its midden. There 
are 11 different layers that representing three occupations – Phase 1, Phase 2, 
and Phase 3, where Phase 1 is the initial occupation (Appelt, Gulløv & Kapel, 
1998). 
 
The initial occupation layer is thin and grease (Appelt, Gulløv & Kapel, 1998). It 
contains many pieces of flakes and bones. Three internal structures including a 
semicircular platform in the western part, a sharply defined area in the middle, 
and a turf wall along the northeastern and western side belong to the initial 
occupation. Also, in this first phase, a large number of lithic artefacts were found 
at the eastern half of the house, which therefore was suggested as the working 
area. Moreover, the excavated area outside the dwelling was suggested as the 
multifunctional area where the primary processing of artefacts and animals was 
done in Phase 1, this is because of large quantities of bones and flakes were 
recovered from this area. Furthermore, carvings were also found in the central 
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working areas. However, there is only one piece of meteoric iron found that 
belong to this phase. 
 
The depression expanded during the second occupation (Appelt, Gulløv & Kapel, 
1998). Turf fractions, charcoal, bones, a large number of lithic and organic 
artefacts were found in the layers that associated with the second phase. It is 
indicated that the place was occupied shortly after the initial occupation as the 
turf wall was still standing.  The flakes were distributed relatively even over the 
living area but seemed more favoured the edge of the depression, especially the 
northern part; while the organic artefacts were mainly distributed in the eastern 
part, especially the southeastern part. Therefore, it is suggested that the 
remaining western part was the resting area. Same as in Phase 1, the carvings 
were associated with the working areas. Notably, there are 6 pieces of meteoric 
iron found inside the dwelling and large quantities of soapstone sherds found 
outside the depression. 
 
Several layers with flagstones along the northwestern part belong to Phase 3 
(Appelt, Gulløv & Kapel, 1998). Flake cores, preforms, blanks and black basalt 
were found in the area that suggests knapping was carried out during Phase 3. 
Also, it is suggested that this phase is short-lived as the lack of wall structure and 
only a few organic artefacts found. In addition, many large boulders were found 
in most layers except the layer of Phase 1 (Appelt, Gulløv & Kapel, 1998). It is 
suggested as part of the wall/roof construction. However, there is no clear 
evidence for the suggestion.  
 
Furthermore, according to the vegetation, the total area of the midden is about 
40 square meters (Appelt, Gulløv & Kapel, 1998). Only 16 square meters of the 
midden was excavated. Massive quantities of lithic and organic artefacts were 
recovered, especially in the southern part of the midden area. It is difficult to know 
the exact stratigraphic information for the midden area. Therefore, the 
relationships between the midden area and different occupation layers were 
studied by indirect evidence. It is suggested that southwestern part of the midden 
belongs to Phase 1 and the southern part of the midden belongs to Phase 2 
based on the lithic raw materials. Moreover, it is suggested that Hus 1 and its 
midden area were used on a semi-permanent basis as large number of 
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archaeological remains were recovered from the site including 6765 flakes, 235 
artefacts and nearly 20000 pieces of bone, antler and tusk (Appelt, Gulløv & 
Kapel, 1998). 
 
4.2.2 Previous Analysis of Faunal Remains  
In this part, a general introduction of previous faunal data will be given, which 
lead to the further investigations on the arctic fox remains in the next section. 
 
Table 4.3 %NISP of different taxa at different sites Bendix (2000) 
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Table 4.4 %NISP and MNI of Alopex lagopus for the Southwest Point, the North Point, and the 
Walrus Site Analyzed by Bendix (2000:46) 
 
 
All the faunal remains recovered from the Hatherton Bay have been examined 
and analysed by Bo Bendix (2000) and stored in the Zoological Museum of 
Copenhagen. He has studied the species, skeletal elements, fragmentations, 
bone breaking patterns and spatial distributions of the faunal remains (Bendix, 
2000). NISP and MNI were the main quantitative methods used in his 
investigation (Bendix, 2000).  
 
In general, the results showed a relatively equal distribution of sea mammal 
remains especially seal and walrus remains, while the remains of muskox, arctic 
fox and birds also appeared in large numbers at the structures of Hatherton Bay 
(Bendix, 2000). It is reasonable to find a large number of sea mammal remains 
as the climate and location of the area could provide good wintering ground for 
marine mammals (Bendix, 2000). On the other hand, the area also could be the 
prime breeding ground for migratory birds in the summer months (Bendix, 2000). 
 
To sum up previous analysis, according to Bendix (2000), a total of 17661 animal 
bones were found and analysed from Southwest Point, Walrus Site, North Point, 
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David Site and Polaris Site, where 18% were identified as avian (NISP=3173), 
and 82% were identified as mammalian (NISP=14425). Among the mammalian 
bones, there are 54% identified to species, genus, or family, while the 46% 
remained unidentifiable (Bendix, 2000).  
 
Table 4.5 “Number of avian, mammalian identified/unidentified and total number of fragments at 
all structures” (Bendix, 2000:41) 
 
 
The large number of faunal remains found at Structure 1 and its midden at 
Southwest Point suggest it was a multifunctional high activity area that connected 
to resource processing (Bendix, 2000). As can be seen from above table, a total 
of 3975 bone fragments from Structure 1 were found, while a total of 8686 bone 
fragments were recovered from its related midden (Bendix, 2000). The Arctic fox 
is the most frequent mammalian species found at Southwest Point, which has 
between 35% to 50% of the total NISP (Bendix, 2000). As can be seen from Table 
4.4, the NISP is 2379 for arctic fox bones in Structure 1 and midden at Southwest 
Point, which assigned to 69 individuals by MNI. The preservation conditions of 
these bone fragments were excellent and most of the bones were identifiable 
(Bendix, 2000). 
 
v 4.3 Analysis & Some Discussions 
4.3.1 Quantitative Analysis  
In this section, the NISP, MNI, MNE, MAU, sdMAU, % Completeness, and some 
age data are analysed and discussed. Notably, the number of Arctic fox remains 
that was counted by me is different to others. This probably occurred because of 
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further fragmentation of bones during the storage and previous study process, or 
also could be different views during identification. However, the difference is 
relatively small, which I suggest would not affect the analysis stage. 
 
NISP 
The total number of bone fragments for Alopex lagopus analysed from Hus 1 and 
its midden is 2465, where 844 bone fragments are from Hus 1 and 1621 bone 
fragments are from its midden. In general, as indicated by Figure 4.11, of the 844 
bone fragments from Hus 1, 45.38% were from the head part, 20.85% were from 
the axial part, 15.88% were from the forelimb, 11.61% were from the hindlimb, 
3.2% were from either the manus or pes. In addition, 3.08% of the total bone 
fragments were unidentifiable. On the other hand, of the 1621 bone fragments 
from Hus 1 midden, 36.27% were from head part, 26.77% were from the axial 
part, 18.75% were from the forelimb, 13.7% were from hindlimb, 3.08% were from 
either the manus or pes, and 1% of the total bone fragments were unidentifiable. 
 
 
FIGURE 4.11 %NISP OF BODY PARTS OF ALOPEX LAGOPUS IN HUS 1 (LEFT) AND ITS MIDDEN (RIGHT) 
(INCLUDE LOOSE TEETH) 
 
Head45.38%
Axial	20.85%
Forelimb15.88%
Hindlimb11.61%
Manus/Pes3.20% unid3.08%
Head36.27%
Axial	26.77%
Forelimb18.75%
Hindlimb13.70%
Manus/Pes3.08% unid1.42%
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FIGURE 4.12 %NISP OF BODY PARTS OF ALOPEX LAGOPUS IN HUS 1 (LEFT) AND ITS MIDDEN (RIGHT) 
(LOOSE TEETH ELIMINATED) 
 
On the other hand, with the elimination of loose teeth and unidentifiable 
fragments, the elements from the head part remained the largest proportion in 
Hus 1, while the elements from the axial part have become the largest in the 
midden. Besides, the total NISP of elements from the head part of the Arctic fox 
is higher in the midden than in Hus 1 either before or after the elimination of the 
loose teeth, however, the percentage of which the loose teeth out of total head 
part elements is much higher in Hus 1 than in the midden. This probably suggests 
that the head parts of Arctic foxes were selected and kept at the house 
intentionally by the occupants after processing, while the unselected animals 
were dumped as waste more randomly to the midden.  
 
Head22.49%
Axial	33.31%
Forelimb23.33%
Hindlimb17.04%
Manus/Pes3.84%
Head34.49%
Axial	26.51%
Forelimb20.18%
Hindlimb14.76%
Manus/Pes4.07%
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FIGURE 4.13 %NISP FOR EACH ELEMENT OF ALOPEX LAGOPUS IN HUS 1 AND ITS MIDDEN (LOOSE 
TEETH AND UNIDENTIFIED FRAGMENTS ELIMINATED) 
 
As indicated in Figure 4.13 above, the element of Arctic fox with the largest 
quantity found from Hus 1 is rib (NISP=131), followed by cranium (NISP=129), 
and mandible (NISP=52), while all other elements have the NISP counted below 
50 and attributed less than 5% of the total NISP. The greatest element of Arctic 
fox found from Hus 1 midden is also rib (NISP=356), followed by cranium (N=156), 
mandible (NISP=84), radius (NISP=84), and other elements with NISP below 5% 
of the total assemblage. Furthermore, Figure 4.15 and Table 4.5 below indicate 
the NISP and %NISP of arctic fox remains in different phases. It is clearly that in 
Phase 1, cranium (NISP=59) accounted for the largest quantity among all the 
elements, followed by the rib (NISP=40) and mandible (NISP=29), while other 
elements are with NISP below 5% of the assemblage. In Phase 2, rib (NISP=69) 
has become the element with the greatest quantity, followed closely by cranium 
(NISP=68), tibia (NISP=21), humerus (NISP=20), maxillary (NISP=19), ulna 
(NISP=18), and other elements accounted for less than 5% of the assemblage. 
Hence, in Phase 3, rib (NISP=21) has remained as the greatest element, 
mandible and cadual (both NISP=6), scapula, metacarpals, femur (all with 
NISP=3), and other elements. 
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Most skeletal elements of the Arctic foxes were widely distributed all over Hus 1 
and its midden. This could suggest that the Arctic foxes were probably brought 
back to the site completely for later processing. The arctic fox carcasses are 
characterised by an unusual high representation of cranium, which could suggest 
the ritual significance of the Arctic foxes. Besides, the high presence of ribs 
probably indicates consumption of arctic foxes. Rib is the part of the carcass that 
would certainly yield more meat. In addition, vertebrae appear to be 
underrepresented (especially is completely absent in Phase 3), this probably due 
to the higher possibility of fragmentation that in relation to the structural fragility.  
 
FIGURE 4.14 %NISP FOR EACH ELEMENT OF ALOPEX LAGOPUS IN DIFFERENT PHASES OF HUS 1 
(LOOSE TEETH AND UNIDENTIFIED FRAGMENTS ELIMINATED) 
 
Table 4.6 NISP of different elements of fox for Phase 1, Phase 2, Phase 3 in Hus 1 
Element Phase 1 
(level 1) 
Phase 2 
(level 2) 
Phase 3 
(level 3) 
mandible 29 17 6 
premaxillary 3 9 1 
maxillary 12 19 2 
cranium 59 68 2 
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atlas 1 2 0 
axis 2 1 0 
cervical 0 2 0 
lumbar 1 2 0 
caudal 6 16 6 
vertebrae fragment 4 2 0 
rib 40 69 21 
scapula 9 17 3 
humerus 9 20 2 
radius 11 16 1 
ulna 10 18 1 
metacarpus 6 7 3 
femur 7 9 3 
fibula 1 4 0 
tibia 7 21 2 
pelvic 9 10 0 
calcaneus 3 3 0 
metatarsus 7 9 2 
metacarpus/metatarsus 1 0 0 
phalanges 9 16 0 
total 246 357 55 
 
MNI 
Overall, there were at least 26 Arctic foxes presented in Hus 1, and at least 45 
Arctic foxes presented in its midden. However, in the case of Hus 1, MNI could 
also be calculated by phases. 
 
Table 4.7 MNI of Alopex lagopus in different phases in Hus 1 
Part Element Phase 1 Phase 2 Phase 3 
Head 
incisor 2 2 1 
canine 4 2 1 
premolar/molar 3 2  
mandible 17 10 4 
premaxillary 3 5 1 
maxillary 7 12 1 
cranium 
(based on frontal) 
4 9 1 
Axial 
atlas 1 2  
axis 2 1  
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cervical  1  
lumbar 1 1  
caudal 1 1 1 
rib 2 2 1 
Forelimb 
scapula 5 11 2 
humerus 5 17 2 
radius 7 11 1 
ulna 5 12 1 
metacarpus 1 1 1 
Hindlimb 
femur 4 6 1 
fibula 1 3  
tibia 6 14 1 
pelvis 5 4  
calcaneus 2 3  
metatarsus 1 2 1 
 
 
FIGURE 4.15 MNI VS. NISP 
 
According to Appelt, Gulløv & Kapel (1998), there are three occupations (Phases 
1-3, where initial occupation is Phase 1) for Hus 1 and the stratigraphic 
information for finds from the midden is unclear. It is also suggested that the 
second occupation took place shortly after the first as the turf wall was left 
standing, also, the third occupation was short because smaller quantities of 
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organic artefacts were found and lack of a wall structure (Appelt, Gulløv & Kapel, 
1998:143). As can be seen from Figures 14 and 15, the total NISP of Alopex 
lagopus is highest in Phase 2, followed by Phase 1, and finally Phase 3, which 
could confirm the suggestions.  
 
The most commonly occurring element analysed from Hus 1 is the mandible 
(NISP=26), among which there were 26 right and 23 left-side fragments. The 
most commonly occurring element analysed from Hus 1 midden is the radius 
(NISP=45), among which there are 45 left and 39 right-side fragments. However, 
if quantify MNI by different Phases (Table 4.7), the MNI for Phase 1 is 17 based 
on mandible, for Phase 2 is 17 based on humerus, and for Phase 3 is 4 based 
on mandible. Therefore, the total MNI of Alopex lagopus for Hus 1 is 38 if counted 
based on different Phases.  
 
Furthermore, as indicated by Figure 4.15 above, the fragmentation of the Arctic 
fox remains is generally increased from Phase 1 to Phase 2 and hence decreased 
in Phase 3 at Hus 1, probably indicates that the carcasses of the animals were 
brought back to the site more complete or processed differently. Besides, the 
high fragmentation of the Arctic fox remains in the midden corresponds to the fact 
that the animals were dumped more randomly as waste and could be damaged 
through other disposal activities.  
 
MNE, MAU, sdMAU, sdMAU and % Completeness 
The MNE is counted based on zones, and hence MAU and sd MAU was 
calculated based on the MNE values. For Skull, I divided the skull into 31 zones 
including 2 nasal, 2 premaxillary, 2 maxillary, 2 palatine, 2 pterygoid, 2 
alisphenoid, 1 basisphenoid, 2 presphenoid, 2 lacrimal, 2 vomer, 2 jugal, 2 frontal, 
2 parietal, 2 squamosal, 1 occipital, 1 basioccipital, 2 bulla. 
 
Table 4.8 MNE, MAU and sd MAU of Alopex lagopus in Hus 1 
Element MNE MAU sd MAU 
skull 
(based on maxillary) 
35 35 79.55% 
mandible 44 44 100.00% 
atlas 3 6 13.64% 
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axis 3 6 13.64% 
cervical 2 0.8 1.82% 
lumbar 2 0.57 1.30% 
caudal 26 2.48 5.63% 
rib 110 8.46 19.23% 
scapula 29 29 65.91% 
humerus 28 28 63.64% 
radius 29 29 65.91% 
ulna 28 28 63.64% 
metacarpus 12 2.4 5.45% 
femur 13 13 29.55% 
fibula 4 4 9.09% 
tibia 29 29 65.91% 
pelvis 17 17 38.64% 
calcaneus 6 6 13.64% 
metatarsus 16 3.20 7.27% 
phalanges 1 and 2 26 1.63 3.69% 
            
Table 4.9 MNE, MAU and sd MAU of Alopex lagopus in Hus 1 midden 
Element MNE MAU sd MAU 
skull 
(based on maxillary) 
45 45 54.88% 
mandible 82 82 100.00% 
atlas 9 18 21.95% 
axis 5 10 12.20% 
cervical 5 2 2.44% 
thoracic 1 0.15 0.19% 
lumbar 25 7.14 8.71% 
sacral 2 2 2.44% 
caudal 18 1.71 2.09% 
rib 316 24.31 29.64% 
scapula 57 57 69.51% 
humerus 63 63 76.83% 
radius 76 76 92.68% 
ulna 74 74 90.24% 
metacarpus 12 2.4 2.93% 
femur 40 40 48.78% 
fibula 9 9 10.98% 
patella 1 1 1.22% 
tibia 66 66 80.49% 
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pelvis 45 45 54.88% 
calcaneus 5 5 6.10% 
talus 10 10 12.20% 
metatarsus 9 1.8 2.20% 
phalanges 1 and 2 44 2.75 3.35% 
phalange 3 4 0.44 0.54% 
 
 
 
FIGURE 4.16 SD MAU AND % COMPLETENESS OF ALOPEX LAGOPUS IN HUS 1 
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FIGURE 4.17 % COMPLETENESS OF EACH ELEMENT IN DIFFERENT PHASES IN HUS 1 
 
 
FIGURE 4.18 SD MAU AND % COMPLETENESS OF ALOPEX LAGOPUS IN HUS 1 MIDDEN 
 
 
Figure 4.16 and 4.18 display the skeletal part representation and percentage 
completeness of elements for Arctic foxes in Hus 1 and its midden. The results 
were calculated based on Morlan (1994)’s method. It is apparently that the bones 
are more fragmented in the midden than in Hus 1. Also, the Arctic fox remains 
belong to Phase 2 are the least fragmented according to Figure 4.17. The most 
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noteworthy pattern in the data relates to the femur as they are more fragmented 
than other long bones both in Hus 1 (for all three phases) and its midden, which 
could indicate the use of cylinder tools or involvement of specific killing methods. 
Another notable pattern in the data is the cranium part, which is the most 
fragmented element among all the remains of Hus 1 and its midden. Besides, it 
has further proved that the body parts of the Arctic fox reached the site, although 
there are only small number of vertebrae, metacarpals, metatarsals, phalanges 
recovered. 
 
Side Analysis 
To reduce the error, the teeth, the phalanges that cannot be identified right or left 
and the parts of the skull including nasal, premaxillary, maxillary, palatine, 
pterygoid, alisphenoid, basisphenoid, presphenoid, lacrimal, vomer, jugal, frontal, 
parietal, squamosal, occipital, basioccipital, and bulla, are not included in the side 
analysis.  
 
FIGURE 4.19 %NISP OF THE ELEMENTS THAT THE SIDES CAN BE IDENTIFIED FROM HUS 1 
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FIGURE 4.20 %NISP OF LEFT SIDE ELEMENTS AND RIGHT SIDE ELEMENTS AMONG TOTAL NISP OF 
EACH ELEMENT THAT THE SIDES CAN BE IDENTIFIED FROM HUS 1 
 
As can be seen from Figure 4.19, most elements selected for the investigation 
are side-identified. The average side identification rate is 88.79% with the lowest 
of 56.25% in metacarpus (NISP=15) and the highest of 100% in scapula 
(NISP=29), humerus (NISP=31), radius (NISP=29), ulna (NISP=29), and 
calcaneus (NISP=6). In average, there are 58.63% of right elements and 41.37% 
of right elements among the side-identified elements. According to Figure 4.20, 
there are more right side elements than the left side elements, which will be tested 
in the next part. 
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FIGURE 4.21 NISP LEFT AND RIGHT OF EACH ELEMENT IN HUS 1 (T TEST RESULT P= 0.3748508, AT 
95% CONFIDENCE LEVEL, NO SIGNIFICANT DIFFERENCE) 
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FIGURE 4.22A NISP LEFT 
AND RIGHT OF EACH 
ELEMENT IN PHASE 1 
HUS 1 (T TEST RESULT 
P= 0.519744397, AT 
95% CONFIDENCE LEVEL, 
NO SIGNIFICANT 
DIFFERENCE) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 4.22B NISP LEFT 
AND RIGHT OF EACH 
ELEMENT IN PHASE 2 
HUS 1 (T TEST RESULT 
P= 0.325126377, AT 
95% CONFIDENCE LEVEL, 
NO SIGNIFICANT 
DIFFERENCE) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 4.22C NISP LEFT 
AND RIGHT OF EACH 
ELEMENT IN PHASE 3 
HUS 1 (T TEST RESULT 
P= 0.742159515, AT 
95% CONFIDENCE LEVEL, 
NO SIGNIFICANT 
DIFFERENCE) 
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FIGURE 4.23 NISP LEFT AND RIGHT OF EACH ELEMENT IN HUS 1 MIDDEN (T TEST RESULT P= 
0.963512325, AT 95% CONFIDENCE LEVEL, NO SIGNIFICANT DIFFERENCE) 
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FIGURE 4.24 MNE LEFT AND RIGHT OF EACH ELEMENT IN HUS 1 (T TEST RESULT P= 0.320546353 AT 
95% CONFIDENCE LEVEL, NO SIGNIFICANT DIFFERENCE) 
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FIGURE 4.25A MNE LEFT 
AND RIGHT OF EACH 
ELEMENT IN PHASE 1 HUS 1 
(T TEST RESULT P= 
0.622871505, AT 95% 
CONFIDENCE LEVEL, NO 
SIGNIFICANT DIFFERENCE) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 4.25B MNE LEFT 
AND RIGHT OF EACH 
ELEMENT IN PHASE 2 HUS 1 
(T TEST RESULT 
P=0.30185684, AT 95% 
CONFIDENCE LEVEL, NO 
SIGNIFICANT DIFFERENCE) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 4.25 MNE LEFT 
AND RIGHT OF EACH 
ELEMENT IN PHASE 3 HUS 1 
(T TEST RESULT P= 
0.624087497, AT 95% 
CONFIDENCE LEVEL, NO 
SIGNIFICANT DIFFERENCE) 
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FIGURE 4.26 MNE LEFT AND RIGHT OF EACH ELEMENT IN HUS 1 MIDDEN (T TEST RESULT P= 
0.946777249, AT 95% CONFIDENCE LEVEL, NO SIGNIFICANT DIFFERENCE) 
 
 
FIGURE 4.27 %COMPLETENESS OF LEFT AND RIGHT ELEMENTS IN HUS 1 
 
It is clearly can be seen from above figures that the right body of Alopex lagopus 
is more favoured than the left body in Hus 1 and there is no significant difference 
on the numbers of left and right elements in the midden, either use NISP or MNE 
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as the count method. To validate this assumption that more right elements were 
selected than the left, t-tests based on both the MNE counts and NISP counts of 
different elements have been carried out. However, the t-test results (stated with 
Figures 4.21-4.26) indicate that there are no significant differences in the 
quantities of left and right elements both in Hus 1 and the midden. Besides, there 
are also no significant differences in the quantities of left and right elements for 
any phases in Hus 1.  
 
However, the chi-square test results indicate a different image. Based on the 
MNE count, there are more right elements than left elements in Hus 1 (Chi-
Squared Test: p<0.001 at 95% confidence level), while there is no significant 
difference in the quantities of left and right elements in the midden (Chi-Squared 
Test: p=0.61, at 95% confidence level). If divided into phases, no significant 
difference in the quantities of left and right elements in Phase 1 (Chi-Squared 
Test: p=0.24, at 95% confidence level), more right elements in Phase 2 (Chi-
Squared Test: p=0.000253, at 95% confidence level), and no significant 
difference in the quantities of left and right elements in Phase 3 (Chi-Squared 
Test: p=0.23, at 95% confidence level). On the other hand, based on the NISP 
count, there are more right elements than left elements in Hus 1 (Chi-Squared 
Test: p<0.001 at 95% confidence level), while there is no significant difference in 
the quantities of left and right elements in the midden (Chi-Squared Test: p=0.7, 
at 95% confidence level). If divided into phases, no significant difference in the 
quantities of left and right elements in Phase 1 (Chi-Squared Test: p=0.078, at 
95% confidence level), more right elements in Phase 2 (Chi-Squared Test: 
p=0.032, at 95% confidence level), and no significant difference in the quantities 
of left and right elements in Phase 3 (Chi-Squared Test: p=0.036, at 95% 
confidence level). Therefore, it is more likely that the right side bones were 
selected intentionally during Phase 2 based on the statistic tests. On the other 
hand, it is reasonable that there is no significant difference on the left and right 
elements in the midden because they were dumped randomly. This probably 
indicates intentional human selection. It is possible either the left side bones were 
removed to somewhere else on purpose, or the reverse, that is, intentionally 
selection of right side bones. 
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Side choices of animal parts are common in many cultures of both past and 
present. It is suggested that the right and left side are equally important in cultures 
mainly used the animals as meat source (MacKinnon, 2010). However, it is more 
important in the cultures with a greater focus on symbolic developments, which 
would concern the symbolic nature of right and left for ritual and sacrificial 
purposes (MacKinnon, 2010). Due to the right-hand biological dominance, right 
side is more favoured in most cultures (MacKinnon, 2010). It is also suggested 
by some anthropologists such as Levi-Strauss, the difference in meanings of the 
right and the left was rooted from our binary thinking of the world – day and night, 
light and dark, good and bad, high and low, male and female, etc. (MacKinnon, 
2010). This dualism can often be seen in the ritual practices, for instance, 
according to the ancient Greek and Roman texts and iconography reference, 
white animals were sacrificed to Olympian deities while black ones to the gods of 
the underworld. Also, it is common to sacrifice female animals to female deities 
and male animals to male deities in ancient Greece and Rome (Kadletz, 1976; 
MacKinnon, 2010). This dualism is culturally shaped, which based on many 
aspects of the society. Normally, the right side has the meaning of light, godly, 
pure, heaven, male while the left side has the meaning of dark, mortal, impure, 
underworld, female (MacKinnon, 2010). For example, the right parts of the 
animals were mainly sacrificed to the Olympians and the left parts were for the 
underworld gods in ancient Greek and Roman culture (MacKinnon, 2010). The 
favour of right side not only among ancient groups such as the ancient Mayans, 
Greeks, and Romans, but also exist in modern cultures including Arabs, some 
African tribes, Polynesians (Needham, 1973; Palka, 2002; MacKinnon, 2010). 
The favour of the left side is uncommon; it only associates with good and more 
honourable meanings in Chinese culture (Corballis and Beale, 1976). I think this 
is probably because of the Chinese literature and the special writing system of 
Chinese language. It seems that the left side in other cultures both past and 
modern is mainly assigned to more negative meanings and strongly connected 
with the underworld religious. However, the choice of sides might not always be 
visible zooarchaeologically, not only because of the preservation issues and the 
ignorance during the analysis, but also could because of its strong connection 
with ritual practices which might not be commonly practised. I think it is very 
depended on the decision of the worshippers – whether they would like to take 
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an extra step to distinguish and symbolise side choice in their sacrifices and 
hence to further solidify the religion. 
 
In some sites, the right side of the animals is more favoured than the left based 
on zooarchaeological studies. For example, based on the zooarchaeologically 
analysis of the faunal remains from Kourion (Cyprus), it seems that the right side 
elements including tibia, astragalus, and calcaneus were strongly preferred 
(Davis, 1996; MacKinnon, 2010). Also, right hind leg elements from younger 
caprines were found in Halieis (Greece) (Jameson, 1988; MacKinnon, 2010). 
Both of the sites are linked with Apollo. The right side elements found from both 
sites are burnt and therefore are suggest as sacrificial remains of the cult to 
Apollo (MacKinnon, 2010). It probably relates to the symbolic meanings of male 
and the sun that Apollo stands for (MacKinnon, 2010). On the other hand, 196 
right side elements of caprine are recovered while only 16 left ones were found 
in the ritual deposits at Tel Qiri, a small Iron Age agricultural settlement in Israel 
(Davis, 1987; MacKinnon, 2010). Large quantity of right shoulder elements of 
cattle, sheep/goat, and pig were found from the structures and animal bone waste 
deposits during the excavations on Quessant Island in France and the number of 
right shoulder elements found is clearly increased throughout the occupation 
phases (Le Bihan and Meniel, 2000; MacKinnon, 2010). It is suggested by the 
excavators that they were remains of a ritual feast or banquet and the right 
shoulders have some good meanings and therefore they were left (MacKinnon, 
2010). However, it could also be that the left side shoulders were taken to 
somewhere else for other purposes. Besides, large number of elements of right 
shoulder and front legs of sheeps are recovered from ritual assemblages from a 
Roman-British temple site at Great Chesterford in Essex in England and it is 
suggested that these elements were intentionally disposed sacred sacrificial 
remains (MacKinnon, 2010). Furthermore, right mandibles of sheep/goat are two 
or four times more common to find than the left ones in all the phases in a Roman-
British Temple site in Harlow in Essex in England (Legge and Dorrington, 1985; 
MacKinnon, 2010). 
 
Moreover, only a few archaeological examples have been reported for the left 
side selection. Only one site from ancient Greek and Roman archaeological 
contexts show that the left side of the animal was preferred. The shrine and altar 
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of Ophelte, who is known as the child hero with underworld connections, was 
excavated at Nemea (MacKinnon, 2010). Upper part of the hind and front limb, 
as well as left side of animals, were favoured (MacKinnon, 2010). On the other 
hand, Zeus was also a patron deity as Nemea; therefore, the missing part of the 
right side elements could be offered to Zeus (MacKinnon, 2010). But it is difficult 
to determine as the materials from the temple and altar of Zeus is not enough to 
investigate the question (MacKinnon, 2010). On the other hand, according to 
Mary Pohl (1983; 1985), more left elements of birds and deer were found in some 
Mayan ritual deposits such as Seibal. Left elements of deer are slightly more than 
the right ones at the Mayan site of Cueva de los Quetzales (Emery, 2004). Also, 
only left elements of galliform birds were recovered at the same site (Emery, 
2004). Therefore, I suggest that the right sides of Alopex lagopus could be left in 
the structure for some ritual purpose. The length of the sunlight and night changes 
seasonally in the Arctic region; therefore, it is very possible that the Dorset 
peoples adopted the similar dualistic view of the world. Also, based on the 
material cultural remains such as the miniature carvings of human, animals, or 
half human and half animals and some amulets/ornaments, animal-shaped 
harpoon heads found in archaeological sites, as well as the shamanic nature of 
modern Inuit peoples, ritual could be an important part of the daily life of the 
Dorset peoples. Therefore, side choice of animals could be reasonable.  
Moreover, Arctic foxes are skilled, fearless, and adaptable hunters. They can 
catch animals they have never seen in a foreign environment. Therefore, they 
could be admired by the Dorset peoples. If the Dorset peoples also associate the 
right sides with positive meanings such as light, godly, pure, heaven, the right 
sides of Alopex lagopus could be left for protection of the house. On the other 
hand, these right elements could also be the remains of a ritual feast or banquet. 
Moreover, the left elements of Alopex lagopus might be taken to other places, 
such as disposed in the associated midden. However, as there is no significant 
different in the number of left elements and right elements of foxes found in the 
midden of Hus 1, the left elements were more likely to be taken to other locations. 
Besides, the left elements could also been used in some sacrificial practices, as 
according to an Iglulik myth, the distinction between day and night was made by 
the hare and the fox, which the hare called for light and gained the upper hand 
and the fox called for darkness gained for the lower hand (Rasmussen, 1929). 
Also, the fox called for darkness and the raven called for light in another Iglulik 
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myth (Rasmussen, 1929). Moreover, I think that the preference of different sides 
of Alopex lagopus could be change seasonally with the length of the sunlight and 
the night. The right sides probably favoured during the polar days while the left 
side probably preferred during the polar nights. However, it is difficult to find the 
evidence. Furthermore, different body parts of the animal carry unique social 
values and meaning and hence are given to particular individuals in some 
cultures (Lokuru, 2006; Skyes, 2014). For example, the hunted deer during 
medieval England was usually butchered in ceremonious manners and its body 
parts were assigned to specific individuals (Skyes, 2014). Therefore, instead of 
looking at right and left preference of the whole Arctic fox body, the social 
significance of the preferred side could be assigned to individual skeletal 
elements. For instance, based on the MNE values, there are more right humerus 
than the left humerus in Phase 2 (Chi-Squared Test: p<0.001, at 95% confidence 
level). Hence, either the right humerus remained or the left humerus disappeared 
could be selected for special purposes.  
 
Some Age Data 
 
Table 4.10 Juvenile bones of Arctic foxes found in Hus 1 
Phase Element Note 
Phase 1 
1 dp4 
at least 1 juvenile 
1 mandible with m1, p4, growing m2, 
c, and i3 
1 unfused radius 
1 unfused ulna 
1 unfused pelvis 
1 unfused tibia 
Phase 2 
1 just fused radius 
at least 1 juvenile 1just fused humerus 
1 unfused tibia 
Phase 3 none  
 
Table 4.11 Juvenile bones of Arctic foxes found in Hus 1 midden 
Element Side Note 
1 just fused humerus left 
At least 5 
juveniles 
1 unfused humerus right 
1 unfused radius left 
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1 unfused radius left 
1 unfused radius left 
1 unfused radius left 
1 unfused radius right 
1 unfused ulna right 
 
According to Bendix (2000), only 20 juvenile bones found among the remains of 
Arctic fox, walrus, seals and muskox in all structures at Hatherton Bay. And 
around 90% of those juvenile bones are recovered from structure 1 and structure 
4 of Southwest Point (Bendix, 2000:23). Based on the tables above, at least two 
juvenile Arctic foxes are present in the assemblage of Hus 1, whereas at least 
five juvenile Arctic foxes of Hus 1 Midden. As the breeding season for arctic foxes 
is between May and June, the presence of juvenile bones indicates a summer 
catch (Bendix, 2000). On the other hand, the high presence of Arctic fox remains 
also could indicate a winter catch if hunted primarily for the pelt, as the fur is much 
thicker and has better quality in winter. The Arctic fox starts to develop the winter 
fur in October and the juveniles develop the winter coat slightly earlier than the 
adults (Vibe, 1981). Therefore, the best fur is from November to February (Vibe, 
1981). The moulting season is in April and hence the fur is useless during that 
time (Vibe, 1981). Therefore, the site is suggested as a year-round occupation. 
 
4.3.2 Taphonomy Results 
Faunal remains from archaeological sites in the Arctic region generally are 
preserved better than those from the warmer climates. Especially the faunal 
remains analyzed are from Qeqertaaraq at Hatherton Bay area in Greenland, 
where has continuously cold climate and low humidity that discourages 
vegetation growth, and less natural disasters that prevent large natural 
disturbance and modifications to the remains. 
Weathering 
In general, most of the Arctic fox remains (93.30%) are belonging to the second 
weathering stage of small mammals, which described as  
 
“More extensive splitting, but little flaking. Chipping and splitting of teeth leading 
to loss of parts of crown” (Lyman, 1994) 
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Only a few remains (6.45%) belong to the third weathering stage of small 
mammals, which described as  
 
“Deep splitting and some loss of deep segments or ‘flakes’ between splits; 
extensive splitting of teeth” (Lyman, 1994) 
 
There are only 0.08% of the remains belonging to the first weathering stage of 
small mammals, which described as  
 
“Slight splitting of bone parallel to fibre structure, chipping of teeth and splitting 
of dentine” (Lyman, 1994) 
 
Additionally, there are also 0.08% of the remains classified to the stage between 
the second and third weathering stages. 	
Soil Staining/Root Etching 
The preservation is directly connected with the condition of the soil. The bones 
could change to much darker colours such as brown or black due to the increase 
in the acidity and humidity of the soil. Also, the root of plants would leave many 
small curved lines on the bone surface, which we call root etching. The Arctic fox 
remains generally have both features, which some parts of the bones are darker 
in colour and have many small curved lines on the surface.  
 
43.41% of the total Arctic fox remains are soil stained/root etched, where 16.59% 
are from Hus 1 and 26.82% are from Hus 1 Midden. However, to look at them 
individually, 48.46% of the remains from Hus 1 are soil stained/root etched and 
40.78% of the remains from Hus 1 Midden are soil stained/root etched. Moreover, 
according to Figure 4.28 below, for Hus 1, most of the soil stained/root etched 
bones are from the head part (41%), hence 21% from the frontal part, 17% from 
the axial part, 15% from the hind part, and only a few from front/hind part and the 
unidentified fragments. But for Hus 1 Midden, the distribution of soil stained/root 
etched bones are more even in different parts. This indicates the difference in the 
site formation process. It could also indicate that the head bones could be placed 
intentionally by the occupants of Hus 1 and the bones were dumped more 
randomly in the midden. 
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FIGURE 4.28 SOIL STAINING/ROOT ETCHING OF DIFFERENT PARTS OF ARCTIC FOX REMAINS IN HUS 1 
AND ITS MIDDEN 
 
Moreover, the head bones might be left on the house floor after the pelt 
processing. As the occipital part of the cranium is especially fragmented, it would 
be possible that the brain was used for tanning of the skin during the pelt 
processing. However, further evidence for brain tanning of animal skins during 
the Dorset period is required. Without looking through other Dorset faunal 
remains, it is difficult to prove this suggestion. 
 
On the other hand, animal heads always have special meanings to the Inuit 
people. The Arctic fox is seen as the winter teacher who comes from the Pleiades 
to teach people to be smarter and resourceful, as well as the winter survival skills 
by the Inuit people. Also, the fox is known as the guard of the eastern door in 
Siberia who can warn people about the coming of bad spirits. The Inuit could 
have adopted the Dorset traditions, therefore, these heads could be placed inside 
the house for protection purposes. 	
Butchery and Cut Marks 
In general, 62.56% (NISP=528) Arctic fox remains in Hus 1 are fractured with an 
average FFI score of 3.89, while 64.22% (NISP=1041) Arctic fox remains in the 
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midden of Hus 1 are fractured with an average FFI score of 3.94. As indicated in 
Figure 4.29 below, most fractured bone elements were attributed to the FFI score 
of 4, which corresponds to the fracture history profiles in Figure 3.30 – there are 
more dry fractures, while most specimens are containing secondary and even 
tertiary fractures. It is clearly indicated by Figure 4.30, there are more specimens 
with dry fractures. On the other hand, more specimens with helical fractures 
(15.72% out of total fractured specimens) have been found in Hus 1 than in the 
related midden (8.55% out of total fractured specimens) based on the statistical 
test (p<0.001, the difference is at 95% confidence). Additionally, no significant 
difference in the number of specimens with helical fractures is found while 
comparing all three phases. 
 
 
FIGURE 4.29 THE FFI SCORE OF ARCTIC FOX REMAINS IN HUS 1 AND ITS MIDDEN 
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FIGURE 4.30 FRACTURE HISTORY PROFILE OF ARCTIC FOX REMAINS DURING DIFFERENT PHASES, 
OVERALL IN HUS 1, OVERALL IN THE MIDDEN 
 
Although cut marks were specially looked under the 10x magnifier and strong led 
light, there are only 8 specimens exhibiting cut-marks in the whole assemblage 
(Hus 1 and its midden) and they are recorded in the tables below. The samples 
from Hus 1 and its midden were generally preserved very good and most of the 
bones are identifiable. The lack of cut-marks is probably due to efficient 
butchering techniques and the advanced tools such as the use of very sharp 
microblades for disarticulations or the use of extremely sharp slate knives to cut. 
Furthermore, according to Maxwell (1985), cut marks are rare to find from animal 
bones of Dorset sites and most occur on the pelvic-femoral joint if found. 
 
As can be seen in the tables (4.12, 4.13, 4.14) below, cut marks were found on a 
rib, a humerus, a radius, two ulna, and a femur in Hus 1. Also, the cut marks were 
found on a humerus and a tibia in the midden. These marks are apparently the 
result of butchery of the Arctic foxes. Based on Lyman (1994), the cut marks 
made by dismemberment usually appear on skull, mandible, humerus, radius, 
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ulna, carpals, tarsals, pelvic bones, and also sometimes on the femur. For 
instance, at the nearby site Qeqertasussuk, Meldgaard suggested that fur was 
the primary use of the Arctic foxes as large number of articulated fox feet, limbs 
and vertebrae were found at the site. This, therefore, indicates the disposal of 
foxes directly after skinning without the consumption of their meat. 
 
On the other hand, according to Lyman (1994), the cut marks made by filleting 
usually appear on pelvic bones, humerus, radius, ulna, femur, tibia, and fibula; 
the cut marks made by skinning can always be found on the skull, mandible, 
metapodia, and phalanges. Therefore, these cut marks are more likely to be the 
result of dismemberment, filleting, or meat removal. However, arctic fox skin is 
one of the primary clothing sources in the Arctic region. It is very good for making 
winter clothes. According to experiment, the critical temperature of Arctic foxes is 
about -40C and they should survive in cold environment with a temperature of -
120C. Therefore, it is possible that the cut marks found on limb bones could also 
suggest the removal of the pelt, and the meat removal could be the second stage 
after pelt removal. 
 
Moreover, the fat is 30% of the Arctic fox’s body weight during winter and only 6% 
during summer (Hamilton, 2008). Therefore, they could also be hunted for their 
fat/fuel during winter. Stone lamps are one of the most popular finds during the 
Dorset period, hence it is possible that all parts of the animal are used efficiently. 
Additionally, it is interesting that most 7 out of 8 specimens with the presence of 
cut mark are from the left side, which may suggest the favour of the left side again.  
 
Table 4.12 Summary of cut-marked bones from Hus 1 
Sample element side note 
Q-96-430 rib left 1 cut mark 
Q-96-184 humerus left 1 cut mark 
Q-96-374 radius left 
looks like cut 
mark 
Q-96-216 ulna left 1 cut mark 
Q-96-215 ulna right 1 cut mark 
Q-96-437 femur left 3 cut marks 
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Table 4.13 Summary of cut-marked bones from Hus 1 in different Phases 
Phase Element Side Cut mark 
1 
rib left 1 
femur left 3 
2 
humerus left 1 
radius left 1 
ulna left 1 
ulna right 1 
3 no cut marks 
 
Table 4.14 Summary of cut-marked bones from Hus 1 Midden 
Sample Element Side Cut mark Location 
Q-96-1438 humerus right 1 distal end 
Q-96-1440 tibia right 2 distal end 
 
 
Burning 
There are only 13 burned bones, which could indicate less cooking activities, or 
most of the bones were cooked through boiling, or the waste bones were not 
thrown into the fire. It is reasonable to assume that Dorset people ate raw, dried 
or cured meat due to lack of fuel sources. Moreover, the dehydrated or cured 
meat could be preserved for more extended periods of time. Moreover, although 
two burnt bones are coming from the right side and only one from the left side of 
the animal, the sample size is too low to estimate whether the intentional side 
choice was involved. 
 
Table 4.15 Summary of burned bones from Hus 1 
Sample Element Side Burning Stage 
Q-96-244 femur right carbonisation 
Q-96-510 femur right carbonisation 
Q-96-204 tibia left carbonisation 
 
 
Table 4.16 Summary of burned bones from Hus 1 Midden 
Sample Element Side Burning Stage 
Q-96-1261 radius left carbonisation 
Q-96-1181 radius right carbonisation 
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Q-96-1483 ulna left complete calcination 
Q-96-1399 femur left partial calcination 
Q-96-2328 femur right slight charring 
Q-96-1960 femur right complete calcination 
Q-96-1227 tibia left carbonisation 
Q-96-1400 tibia left complete calcination 
Q-96-1228 tibia right carbonisation 
Q-96-1401 phalanges / complete calcination 
 
v 4.4 Summary 
In general, biological and ethnographic background of the Arctic fox in the Arctic 
region have been review, followed by the quantitative analysis including NISP, 
MNI, MNE, MAU, sdMAU, and %Completeness of Arctic fox remains in Hus 1 
and its midden at Southwest Point. In the analysis, the most significant pattern is 
that the side choice of the animal probably was made by the Hus 1 inhabitants 
based on the values of MNE left and right. I have proposed that body parts of 
Arctic foxes might have carried social significance and there could be ritual 
reasons for the intentional side choice. On the other hand, since the density and 
accessibility of the resources changed seasonally, the Hus 1 occupants might 
have experienced both short- and long-term variations in the timing and duration 
of the hunting activities. Therefore, it is suggested that the site was occupied 
year-round based on the presence of immature Arctic fox remains and a wide 
variety of remains of other animals (Bendix (2000)’s analysis) including caribou, 
muskox, walrus, seals, whales, polar bears, as well as birds recovered from the 
site. Furthermore, as discussed in the taphonomy part, all parts of the Arctic fox 
were used efficiently. The locations of cut marks suggest the meat removal 
activities. On the other hand, as the value and quality of the fur and the 
fragmented occipital parts, it is also suggested that the fur was removed and 
preserved by the animal’s brain. Moreover, due to the high percentage of fat is 
stored in the Arctic fox’s body during winter times and the increased appearance 
of oil lamps during the Dorset period, it is considered that the fat of the animal 
was also used as fuel. In addition, the side choice and the high presence of head 
part of the Arctic foxes in Hus 1 also can be seen as the evidence of ritual use of 
the animal.  
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The zooarchaeological analyses of Arctic fox remains form Hus 1 and its midden 
at Southwest Point, Qeqertaaraq revealed several evidence that support both the 
economic and cultural significance of the Arctic foxes during late Dorset period. 
The study has suggested that the occupants in Hus 1 had a strong reliance on 
Arctic foxes. The multifunction of the Arctic fox including the use of their pelts to 
make clothes, the use of their meat for consumption as part of the subsistence, 
or during sacrifices and ritual feasts, the use of their heads as amulets, and 
probably also the use of their fat for oil lamps are the most likely explanations for 
their high numbers in the faunal assemblage. 
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Chapter 5 A Zooarchaeological Analysis of Foxes in an 
Epigravettian Lithic Assemblage from Grotta Romanelli (Apulia, 
Italy) 
 
v 5.1 General Introduction to the Red Foxes 
Red fox is the main species focused on in this chapter. The biological facts 
relating to red foxes and a review of their cultural significance in the related region 
will be presented, followed by the zooarchaeological case study of fox remains 
recovered from the Epigravettian levels at Grotta Romanelli. 
 
5.1.1 Biological Facts Relating to Red Foxes 
 
 
FIGURE 5.1 DISTRIBUTION OF THE RED FOX (FIGURE 5.3.1 IN MACDONALD AND REYNOLDS, 2004) 
 
The red fox is known as the most widespread canid species, which is supported 
by its high adaptability. It is also considered as the representation of the term ‘fox’ 
we usually refer to, which is probably why Linnaean named the species as Vulpes 
vulpes with a meaning of ‘the fox’s fox’ in Latin (Henry, 1996). The red fox is 
terrestrial and challenges the grey wolf for having the widest natural distribution 
of any living terrestrial mammal besides Homo sapiens (Nowak, 2005:72).  As 
the Arctic fox moved with the receding ice to northern latitudes and the corsac 
fox travelled to the Russian Steppes following the last glaciations, the red fox was 
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free to expand its territories to occupy a wider area in more temperate regions 
(Lloyd, 1980:8). Their habitats include the Arctic tundra, deep forest, open 
grassland, farmland, and island, and thus they live in areas ranging from sea level 
to as high as 4,500 meters above (Ables, 1975; Haltenorth and Roth, 1968). Red 
foxes even appear in the very hot and dry deserts of Australia (Lloyd, 1980:8). 
They were first introduced to Australia in 1871 for fox-hunting activities and 
finished their successful colonisation of the country between 1900 and 1940. 
Clearly, they have very strong adaptability to different environments and climates 
and are also found in the barren tundra of northern Canada and Siberia. However, 
red foxes appear to have been replaced by other foxes in the drier regions of 
North America and northern Africa (Lloyd, 1980:8). In addition, the red fox favours 
areas with varied vegetation and dislikes lands with homogeneous resources 
(Ables, 1975). 
 
Along with its great adaptability, the species boasts great endurance. A red fox 
can run continuously for many kilometres and can reach speeds of up to 48 km 
per hour. The red fox is also a strong swimmer and can jump over fences as high 
as two metres (Haltenorth and Roth, 1968). Additionally, the red fox is highly 
attuned to its surroundings, with great eyesight and sense of hearing and smelling. 
It can survive close to human settlements and has won a reputation for cunning 
and intelligence for outsmarting human hunters and their dogs. Unlike the Arctic 
foxes, the red fox prefers to travel in the dark, so it becomes most active during 
the night. It travels up to eight kilometres around its home range each night 
(Banfield, 1974). Young red foxes born in the spring normally move out of the 
parental home range during the autumn and travel distances of approximately 
394 km (Ables, 1975; Storm et al., 1976). The young animals will then typically 
remain in their new homes for the rest of their lives (Nowak, 2005:74). 
 
The red fox is omnivorous, consuming between 0.5 kg to 1 kg of food daily 
(Nowak, 2005). Similar to the Arctic fox, the diet of the red fox is highly dependent 
on the availability of local food resources. It has a very varied diet that is not 
limited to predated species and ranges from rodents, insects, lagomorphs, fruits, 
and aquatic resources to scraps of human food. It can survive in different type of 
habitats and the productivity of the red fox is not confined directly by the 
availability of food sources (Lloyd, 1980:8).  
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The mating season of the red fox changes with the latitude of their habitat (Nowak, 
2005). For example, in the northern parts of Europe, the red fox breeds from 
February to April, whilst in the central regions of Europe the mating season runs 
from January to February, and in the southern parts of Europe the mating season 
is from December to January (Haltenorth and Roth, 1968). Like dogs, the red fox 
reaches sexual maturity at approximately ten months. The oestrus of females is 
one to six days and the gestation period is about 49 to 56 days (Nowak, 2005). 
Litter size ranges from 1 to 13 with an average of five pups being born with each 
pregnancy (Ables, 1975; Lloyd, 1975). At birth, the young animals weigh from 50 
g to 150 g. They open their eyes often after 9 to 14 days, can first come out from 
their den at four to five weeks, and start weaning from eight to ten weeks (Nowak, 
2005). The adults often move the young ones to a new den at least once, and the 
family remains together until the autumn. The lifespan of the red fox is about 12 
to 16 years (Ables, 1975). 
 
5.1.2 Red Foxes in the Mediterranean Region 
The red fox is adaptable and can live across a wide range of habitats. It is one of 
the most widely distributed mammals in Europe. It appears in all suitable locations 
in the Mediterranean region and penetrates the northern fringes of the Sahara 
Desert. Fossil finds reveal that red foxes have appeared in the Mediterranean 
region since the Pleistocene.  
 
Our relationship with the fox is intense and multi-dimensional. The fox is deeply 
embedded in European myths, legends, and tales as stated in Chapter 2. Even 
when fox hunting was at its height, the existence of the red fox in Europe has 
never been seriously threatened. Although there are only few biological and 
ecological details about foxes in the ancient texts, the common characteristics of 
foxes, such as their intelligence, trickery, and cunning nature, are all described in 
ancient literatures. Hence, the ubiquity of the fox could suggest that it was more 
likely to be regarded as a cultural and behavioural symbol in the Mediterranean 
region. However, despite the popularity of the fox in ancient literary texts, artistic 
depictions and physical archaeological remains of foxes were not appeared as 
common as other animals. Surprisingly perhaps, there are only a few possible 
depictions of foxes on wall paintings found in Pompeii (King, 2002:46). Hunting 
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scenes from Graeco-Persian works and Roman mosaics are only found 
occasionally (Anderson, 1985:68; Toynbee, 1973:102). Hence, it seems that 
foxes were neither hunted for sport nor food during the antiquity, at least, they 
were not as popular as other animals such as wild boar, deer, and hare 
(Mackinnon, 2014:517-519). However, similar to wolves, they may have been 
killed to protect livestock. As a result, relatively more fox bones were recovered 
from the rural sites (Mackinnon, 2014:517-519). It is difficult to separate the 
remains of dogs and foxes because of their osteological similarities, hence some 
bone specimens that were identified as dog could in fact to be fox. Furthermore, 
cut marks have been observed on some bones found in the faunal assemblages 
of Sagalassos in southwestern Turkey, and were suggested as the evidence of 
skinning for fur instead of meat consumption due to their depth and placement 
(De Cupere, 2001: 46-47). It is of note though, that according to previous studies, 
butchery marks that probably relate to consumption have only been found on fox 
remains in some Bronze Age Aegean and Iron Age European sites, and thus fox 
meat seems to have been unpopular during Greek and Roman antiquity 
(Mackinnon, 2014:517-517).  
 
Animals are very important to the customs and ritual practices of ancient 
Mediterranean cultures. Notably, as canines, the symbolism of the dog, wolf, and 
fox is interchangeable (Ruck, 2016:550). According to the literature, the red fox 
is chiefly related to two rituals: the festival of Ceres and the Dionysiac ritual. In 
the ancient Roman religion, the festival of Ceres was celebrated in April for the 
grain goddess Ceres as an agricultural and pastoral rite. During the festival, foxes 
with lighted torches tied to their tails were set loose in the Circus in Rome and 
eventually burned to death. The tradition of burning foxes during the festival was 
probably established at the end of the third century BCE (Mackinnon, 2014:517-
519; Kalof, 2011:9; Spaeth, 1996:4). 
 
The Dionysiac ritual is a rite of performance in which worshippers play roles in 
Dionysiac stories (Cole, 2007:334). There are no limitations regarding where the 
rite can take place, and it can thus be set outdoors in the countryside or in the 
city. The costumes and actions of the dancing rite reflected those found in 
Dionysiac legends. The ritual dance was usually performed by official groups 
such as the Thuiades at Delphi and Olympia. In addition, the Athenian women 
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were joined to the Thuiades at Delphi, and the Agriades in the Peloponnese (Cole, 
2007:334). Different types of costumes were used during the ritual dance 
including khitōn (a sewn garment held on the shoulders), the nebris made of fawn 
skins, the pardeleē made of leopard skins, and the bassara made of fox skins 
(Cole, 2007:334). In Greek and certain other ancient Mediterranean cultures, the 
god Dionysus was called Bassareus when he was in his fox form. The priestesses 
of Dionysus wore fox skins and were called Bassarids. Therefore, the clothes 
they wore are called Bassarides. Bassara or Bassarides was a type of clothing 
that featured fox caps with earflaps or even the entire body of fox, which was 
worn by the Thracian people during the celebrations held in the mountains (Ruck, 
2016:550).  The name ‘Bassarides’ is probably connected with the word ‘bassaris’, 
which has the meaning of ‘fox’. The ritual symbolism of Bassarides were also 
indicated in the ancient Greek tragedy ‘Aeschylus’ and ‘Euripides’ (Ruck, 
2016:550). Furthermore, the fox cap became the red Phrygian cap in later times, 
which was continuously used as a ritual indicator that connected with the secrets 
of the ancient mysteries and as a spiritual symbol of liberation (Ruck, 2016:550; 
Ruck et al., 2011:101). Also, the chorus would dress in Thracian fox caps as part 
of the ritual during the Cotyttia festival in Greece and southern Italy (Ruck, 
2016:548). Moreover, the cap has a strong connection with the funeral rites as 
the funnel-shaped flowers depicted on the funeral vases recovered from the 
tombs in Magna Graecia often had a head wearing the Phrygian fox cap (Ruck, 
2016:554). In addition, the story of the fox and the grapes in the Aesop’s fable 
could indicates the same antagonism as during the cult of the grapevine, which 
the grapes could be lethal to foxes (Ruck, 2016:553).  
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FIGURE 5.2 THE STATUE ARTEMIS BENDIS, THE THRACIAN GODDESS OF THE MOON AND THE HUNT 
WEARING A PHRYGIAN CAP (CA. 350 BC, ARCHIVED IN LOUVRE MUSEUM, PARIS) 
(HTTP://THEREITIS.ORG/ARTEMIS_BENDIS_LOUVRE_CA159/) 
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FIGURE 5.3 DEAD FOX TIED TO A POLE, NATIONAL MUSEUM ATHENS, NO. 13054. PHOTO: GERMAN 
ARCAHEOLOGICAL MUSEUM AT ATHENS, NEG. NO. NAT. MUS. 4129 (HÜBINGER, 1992) 
 
 
FIGURE 5.4 A STATUE OF A MAN WEARING CLOAK AND PILOS, HOLDING A DEAD FOX, (CURRENTLY 
ARCHIVED IN ANTIKEN MUSEUM BERLIN, NO. 10784) 
(http://www.smbdigital.de/eMuseumPlus?service=direct/1/ResultLightboxView/result.t2.collectio
n_lightbox.$TspTitleLink.link&sp=10&sp=Scollection&sp=SfieldValue&sp=0&sp=0&sp=3&sp=Sl
ightbox_3x4&sp=0&sp=Sdetail&sp=0&sp=F&sp=T&sp=2) 
 
On the other hand, foxes were sometimes used as the offering to the gods. For 
instance, several bronze fox statues similar to Figure 5.3 and Figure 5.4 were 
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recovered in the Sanctuary of Pan on the Slopes of Mount Lykaion in Greece 
(Hübinger, 1992). Besides, two bushy-tailed foxes were painted on the outer 
frieze of the shallow Greek pottery dish that was made around the early 5th 
century BC in the Figure 5.5 below. Based on the painting technique and the 
shape of the vessel, it is suggested as a phiale – a vessel used in ritual practices 
for pouring out the wine as a religious offering in ancient Greece (Johns, 2008:37).  
Another example is illustrated in Figure 5.6, a drinking vessel made in Apulia 
(southern Italy) in the 4th century BC. It is known as a rhyton – a horn- shaped 
fluid container used in a variety of occasions including ritual libations and more 
casually, at the table (Johns, 2008). The lower body of the vessel was usually 
sculptured in the shape of an animal’s forepart (Johns, 2008). According to the 
picture, the lower body of the cup is modelled in the form of a fox’s head with 
yellow eyes. The top part of the cup is painted with a winged female, wearing hair 
decorations and jewelries, complemented by some decorative patterns on a black 
background. The fox head is also finished in black. The use of black could simply 
reflect the style in the region and time period, or the special symbolic meaning of 
a black fox (probably connected with the underworld). Besides, although it is the 
red fox that would have appeared locally in that time period, there are black 
individuals occur in the red fox populations occasionally. Notably, phiale and the 
rhyton are both related to the Dionysian religious practices. For instance, there 
are many depictions showing that a phiale and a rhyton are usually held by 
Dionysus. Figure 5.7 is an early fourth-century fragment remain found from 
Rhodes islands and it depicts a scene of the liquid in the rhyton being poured into 
the phiale by Dionysus (Avramidou, 2009:6). Also, as mentioned above, the 
special symbolic significance of red foxes was associated with the Dionysiac 
ritual. This could hence explain the appearances of the paintings of foxes on the 
phiale and the fox head shaped rhyton. 
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FIGURE 5.5 A SHALLOW POTTERY DISH MADE IN GREECE IN THE EARLY 5TH CENTURY BC (JOHNS, 
2008:37) 
 
 
FIGURE 5.6 A DRINKING VESSEL MADE IN APULIA (SOUTHERN ITALY) IN THE 4TH CENTURY BC (JOHNS, 
2008:110) 
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FIGURE 5.7 A SCENE OF DIONYSUS PERFORMS A LIBATION BY POURING LIQUID FROM A RHYTON INTO 
A PHIALE FOUND ON THE RHODES FRAGMENT REMAINS DATED TO EARLY 4TH CENTURY BC 
(AVRAMIDOU, 2009:6) 
 
Although it is uncommon to find fox remains at Mediterranean sites of the 
historical periods discussed previously, there is some archaeological evidence of 
fox remains present in Palaeolithic sites. For example, the remains of red foxes 
were found at the Fumane Cave in northern Italy, with traces of human 
interference presented on some bones, which could be the evidence of skinning 
(Peresani et al., 2011:3888). Also, fox remains are found in layers B1 (13% of 
total NISP), B3 (18% of total NISP), and B4 (24% of total NISP) at Grotta delle 
Prazziche in southern Italy (Whitehouse, 1971). Besides, red fox is the most 
representative carnivore (NISP=48) at Grotta della Cala, which indicates the 
small prey hunting activities (Moroni, 2016:176). In addition, parts of the cranium 
are the most frequent found fox remains at Grotta della Cala (Moroni, 2016). A 
small quantity of fox remains have also been found in the Greek sanctuary of 
Artemis at Messene, which suggests they were used as offerings dedicated to 
the god (Nobis, 1994). Although the quantity is small, red fox and cervid remains 
are consistently present consistently throughout the habitation layers while other 
wild fauna remains only occur occasionally at Promachon sector of the Late 
Neolithic settlement of Promachon-Topolnica in Central Macedonia, Northern 
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Greece (Kazantzis, 2014:24). Fox remains were also recovered from several 
sites in Sicily in Italy. For example, a few fox remains were found during the 
excavation of Units B-I, B-II, and Layer C at Grotta di San Teodoro in northeastern 
Sicily (Mannino et al., 2011:3096; Mangano, 2011:3588). According to Marconi 
(1955), the red fox was the second most frequently hunted mammal at Grotta 
Niscemi (Mannino et al., 2011:93). Moreover, red fox remains have been found 
from Trench IV alongside lithic artefacts of Epigravettian tradition at Grotta 
Addaura Caprara, as well as from the cave site Grotta della Molara (Mannino et 
al., 2011:92-93). Remains of red foxes have also been found at several early 
Neolithic central-southern Italian sites including Favella, La Marmotta, Arene 
Candide 1, Arene Candide 1a, Grotta Continenza, Ripa Tetta, Scamuso, Torre 
Sabea, and Grotta Dell’Uzzo Tr. F (Tagliacozzo, 2005:437). Furthermore, the 
δ15N values from stable isotope analysis of human remain at Riparo Tagliente, 
Verona, Italy, indicate the consumption of fox meat (Gazzoni et al., 2013). It is 
also suggested that the fox remains recovered from the site might be the 
evidence of skinning instead of meat consumption as the δ15N value of the 
human remains may also be the result of the consumption of aquatic resources 
(Gazzoni et al., 2013:113). Therefore, fox meat may might not have been the 
main food source for the human population of in the Mediterranean region during 
that time, but could instead have been the ‘by-product’ of fur skinning. 
 
v 5.2 The Site  
5.2.1 The Excavation History 
Grotta Romanelli is one of the most important Palaeolithic cave sites in Italy. Final 
Epigravettian lithic assemblages, parietal and portable art examples, human 
remains, and a large quantity of faunal remains were recovered from the site. 
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FIGURE 5.8 LOCATION OF GROTTA ROMANELLI IN ITALY (CASSOLI AND TAGLIACOZZO, 1997:304) 
 
It is situated in the southernmost of Apulia province at 40°N, south Italy. The 
opening of the cave is located on a limestone cliff facing the southern Adriatic 
Sea with around 8 meters above the sea level (Cassoli and Tagliacozzo, 
1997:303; Mussi and De Marco, 2008:99). The cave is about 35 meters long and 
consists of a single large open space. It has a long exploration history that can 
be dated back to the beginning of 20th century. It was discovered by Paolo Emilio 
Stasi (1840-1922) in 1900 (Cassoli and Tagliacozzo, 1997:303; Mussi and De 
Marco, 2008:99). Hence, the site was excavated firstly by Paolo Emilio Stasi and 
a palaeontologist, Ettore Regalia (Mussi and De Marco, 2008:99). The more 
detailed research was restarted by Gian Alberto Blanc in 1914. The major 
excavations were carried out under the direction of him from 1914 to 1938 (Blanc, 
1920; 1930). Later, several excavations were carried out by Italian Institute of 
Human Paleontology under the direction of L. Cardini between 1954 and 1970 
(Mussi and De Marco, 2008:99). 
 
	 190	
In general, there are two types of deposits in the stratigraphy at the site – the 
layers belong to the lower Terre rosse (red earth) with pachyderm remains and 
Middle Palaeolithic tools; and after a stratigraphic gap, the layers belong to the 
upper Terre brune (brown earth) with large quantity of lithic remains belong to a 
Late Palaeolithic industry known as Romanellian, which is characterised by 
small-sized circular or unguiform endscrapers, backed elements, prismatic burins 
or cores, and points with bilateral retouch (Piperno, 1974; Spinapolice, 2008; 
Mussi, 2001). ‘The Romanellian Industry’ is named after the discovery of this site. 
The Romanellian has also been discovered in some other sites of Apulia, where 
the later Epiromanellian were also developed (Mussi, 2001; Mussi and De Marco, 
2008:99). This industry is a regional development of the Italian late Epigravettian 
and only found in this region. Besides, the Romanellian is dated to 11,000-10,000 
bp (uncalibrated) at Grotta Romanelli, but is dated differently in other sites (Mussi, 
2001). 
 
Rich faunal assemblage is found from the cave. For instance, a large number of 
wild ass, aurochs, and red deer remains were recovered, as well as relatively 
large quantities of hares, red foxes and birds (Cassoli et al. 1997, 2003; 
Compagnoni et al., 1997; Fiore, 2003; Fiore et al., 2003; Tagliacozzo, 2003). In 
addition, only a small number of roe deer, wild boar, and marmot remains were 
also discovered (Biondi, 1995; Blanc, 1920, 1953; Cassoli et al., 1997; Fiore and 
Curci, 1995). On the other hand, large number of aquatic remains were recovered 
from the site. For instance, fish remains are found all over the deposits (Mussi, 
2002:296). Marine molluscs such as limpets were also recorded (Blanc, 1930; 
Mussi, 2002:296). The red fox is the most common canid species found at the 
site. However, other carnivores such as wolf, wildcat, marten, and badger also 
appeared to be lived in the surroundings.   
 
Furthermore, based on the archaeological record, art objects including bones, 
rock pebbles, animal engraving and geometric motifs, teeth, and shells were 
excavated from the site of the period. For examples, bone artefacts such as tools 
and ornaments, including bone points, perforated deer canines, perforated shells, 
red deer antler fragments, fossil shark teeth, and other bone by-products were 
also discovered from the site (Mussi, 2002:297 and 336). Animal engravings and 
geometric figures were found both on the stone slabs and the cave wall in Grotta 
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Romanelli (Jochim, 2011:114). For instance, 110 incised stones were recovered 
from Grotta Romanelli (Acanfora, 1967). Incisions including geometric-linear 
motifs, ‘spindle-shaped’ motifs, and semi-naturalistic outline of a schematic and 
angular bovid were also found engraved on the cave walls and ceilings at Grotta 
Romanelli (Regalia and Stasi, 1905:171-172; Graziosi, 1973:56-57). For example, 
the picture below shows a limestone fragment found from Grotta Romanelli, that 
was painted with comb-shaped motifs by using red ochre (Graziosi, 1973:36-37). 
Also, a schematic deer and a more naturalistic styled bovid are decorated on the 
different sides of one block, indicating the chronological overlap between the two 
styles (Mussi, 2002:346).  
 
FIGURE 5.9 “FINAL UPPER PALAEOLITHIC INCISED STONE WITH ‘LINEAR-GEOMETRIC’ MOTIF FROM 
GROTTA ROMANELLI. ATER GRAZIOSI (1973, FIG.25)” (SKEATES, 2002:171 FIG. 3) 
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FIGURE 5.10 BLOCK WITH A GEOMETRIC PATTERN PAINTED IN RED FOR THE FINAL PLEISTOCENE 
DEPOSIT (AFTER BLANC, 1938-1939) (MUSSI, 2002:345) 
 
Some naturalistic figures of large game animals were also found from the site. 
These figures were outlined carefully and sometimes with additional features on 
the head such as horns, ear, eye, mouth, and mane; also, patterns including 
hatching, lattice, and chequer were then drawn together with the main figures 
outlined (Skeates, 2002:171). The examples are indicated in Figure 5.11 and 
Figure 5.12 below. A schematic bovid with some linear patterns was found 
engraved on the walls of the front cave (Mussi, 2002:297). These figures have 
been suggested as the representations of large game animals such as aurochs, 
horse, feline, boar, and deer (Skeates, 2002:171). Furthermore, according to 
Paolo Graziosi (1973:36), the engraved motifs with “fringes”, “tufts”, and “knots” 
could indicate the activity that using the intertwined strings to net the stones, while 
the engraved motif with “textiles” might be symbolising the textiles. On the other 
hand, according to Blanc (1930), some engraved blocks might be parts of the 
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ceiling or wall. Also, panels with fine engravings have also be found in the cave 
although there are no descriptions and illustrations about them (Mussi and De 
Marco, 2008:100). These drawings might indicate the growing use of art to record, 
to understand the changing natural world or to be part of the ritual performances 
in the ancestral cave-sites relating to the growing concerns about mortality and 
identity (Skeates, 2002:171). Furthermore, the diverse iconographic styles of the 
Romanellian art probably also indicate that the occupants of the cave tried to 
communicate and maintain the connections with other social groups as it was a 
period with increased sedentism and separation (Skeates, 2002:171). 
 
FIGURE 5.11 “FINAL UPPER PALAEOLITHIC INCISED OUTLINE OF AN ANIMAL ON A WALL IN GROTTA 
ROMANELLI. AFTER GRAZIOSI (1973, FIG. 76A)” (SKEATES, 2002:172 FIG. 4) 
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FIGURE 5.12 STONE ENGRAVING (AFTER BLANC, 1939-1940) A: SUPPOSED WILD BOAR; B: SUPPOSED 
WILD CAT. (MUSSI, 2002:297) 
 
Furthermore, human burials of adults and children with rich grave goods including 
beads, animal bones, and decorated antlers were also found in the cave (Jochim, 
2011:114). However, only little information was given to the burials by Stasi and 
Regalia (Mussi, 2002:298). Burials are commonly found at the sites of this period 
in this region. For example, the appearance of red ochre stained bones at some 
sites such as Grotta Polesini, could indicate the special mortuary treatment to the 
body (Marshack, 1981). Therefore, the discovery of human burials could also be 
the evidence of the ritual use of the cave. 
 
5.2.2 The Local Environment 
During the late glacial period, the climate was highly variable and fluctuating 
between the colder and warmer climates and drier and wetter stages. The dry 
steppe became grasslands and forests. Sea level rose and flooded coastal areas 
because of the melting ice. 
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FIGURE 5.13 THE CHANGING LANDSCAPE OF 25KM OF THE COAST DURING THE FINAL PLEISTOCENE 
OF GROTTA ROMANELLI ((AFTER CASSOLI ET AL. 1979) MUSSI, 2002:306) 
[I: sea level at -75 m to -60 m. II: sea level at -55 m. III: sea level at -50 m. Black triangle: the 
opening of the cave.]  
 
In general, the environment of Grotta Romanelli changed quickly when human 
groups settled there at the end of the Pleistocene (Cassoli et al., 1979; Mussi, 
2002:305). According to Figure 5.13 above, the sea was further away, and the 
sea level was much lower before the human groups entered the cave at the 
Glacial Maximum. Hence, as can be seen from stage II in the picture, the sandy 
coastal plain, dunes, and lagoons formed actively with the rising sea level. And 
finally, the sea has come closer to higher sea level and some features were 
submerged.  
 
The local topography gave easy access to both the steppe-like plateau above the 
cave and the highly varied coastal environment (Mussi, 2002:305). The 
vegetation probably included some trees such as pine, oak, poplar, ash, and 
juniper (Follieri, 1968). Animals such as cave bear, lion, fallow deer …etc. were 
extinct locally. Human diet also became more diversified, for instance, a large 
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number of fish, shellfish, bird, and terrestrial mammal remains have been 
recovered from many sites in this region (Jochim, 2011:113). The cut marks and 
the discovery of partially burnt bones are suggest as the evidence of consumption. 
Besides, according to the archaeological records, inedible marine species such 
as Columbella rustica, were also collected, suggest that the shells might were 
used as ornaments (Mussi, 2002:307). 
 
5.2.3 General Chronology of the Region 
Early Upper Palaeolithic 
The Early Upper Palaeolithic period in the region is dated to between about 
35,000bp to 29,000bp (Alessio et al., 1970:605-606). This period remains poorly 
understood as it is still in debate whether the archaeological remains should be 
classified as remains of the first modern humans or to the last Neanderthals in 
Italy (Milliken, 1999-2000:64-68; Skeates, 2002:168). 
 
Middle and Late Upper Palaeolithic 
The Middle Upper Palaeolithic period is also known as the ‘Gravettian’ and dated 
to between about 29,000bp and 20,000bp. The Late Upper Palaeolithic period is 
also known as the ‘Epigravettian’ and dated to between about 20,000bp and 
11,000bp (Alessio et al., 1967:359; 1976:333; 1978:89). The gradual 
transformation of the natural environment during the Last Glacial Maximum 
coincided the Late Upper Palaeolithic period (Skeates, 2002:168). During this 
period, the open steppe vegetation was gradually replaced by the mixed 
deciduous woodland and the Adriatic coastal plain was reduced by at least 50% 
(Milliken, 1998; Skeates, 2002:168). Hence, the availability of resources was 
affected, and therefore, the large game animals began to extinct. However, at the 
same time, human diets have become more diversified and the subsistence has 
changed to a combination of hunting, gathering, and fishing (Skeates, 2002). 
 
On the other hand, according to the archaeological records, open sites and cave 
sites occur continuously in Apulia region during this period. Lithic industries were 
developed from Late Gravettian to Final Gravettian, Epigravettian, Final 
Epigravettian, and Protoromanellian by the changing of tool sizes and types 
(Skeates, 2002). Also, bones became a type of essential and multi-functional raw 
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material that were used to make working tools, weapons, ornaments, and art 
objects (Skeates, 2002). Furthermore, red ochre coated human remains were 
found in Grotta delle Veneri, which indicates the increasing awareness of death 
and the development of ritual practices in the ancestral cave sites (Skeates, 
2002:170). 
 
Final Upper Palaeolithic 
This period in the region consists of two phases – the Final Upper Palaeolithic, 
also known as ‘Romanellian’ and dated to between about 11,000 bp and 9700bp; 
and a possible Mesolithic, also known as ‘Epiromanellian’ and dated to between 
about 9700bp to 7000bp (Bella et al., 1958-1961; Vogel and Waterbolk, 1963:170; 
Alessio et al., 1964:79-80, 1965:218; Skeates, 2002:170). This was a period that 
the climate temporary returned to cold and arid, also known as the Younger Dryas. 
During this period, along with the mild and humid climate, the steppe vegetation 
continued the development to the mixed deciduous woodland. Some parts of the 
coastal plain were submerged by the rising sea level (Shackleton et al., 1984; 
Milliken, 1998; Skeates, 2002:170). Therefore, human groups further diversified 
and specialised their settlements and subsistence strategies under these climatic 
conditions. 
 
Both open sites and cave sites of this period have been found in Lecce province 
of Apulia region. The faunal remains recovered from these sites indicate a wide 
range of human diets. The species and sizes of the animals hunted are still varied, 
with increasing quantities of both marine and terrestrial molluscs, which suggests 
the changes in the subsistence economy - the big game hunting was 
accompanied by the more specialised exploitation of molluscs during this period. 
On the other hand, the lithic assemblages found from these sites indicate the 
developments on the styles such as the appearance of microlithic-sized pieces. 
Furthermore, bone artefacts have also been found along with the lithics.  
 
Moreover, it seems that the elements of ritual practices have always been a part 
of the cultural developments in the region. For instances, the evidence including 
the special treatment to the human remains, articulated faunal remains, 
perforated animal teeth, perforated shells, the presence of red ochre, incised 
stones or bones, increased number of appearance of motifs, decorated cave 
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walls, and the increased appearance of occasional naturalistic representation on 
cave walls or stone slabs were found in the Upper Palaeolithic cave sites in the 
region. (Skeates, 2002:170) 
 
5.2.4 Detailed Stratigraphy and Dating of the site 
The general stratigraphy of the site is shown in Figure 5.14 below. There are 12 
stratigraphic layers in total, where A-E belongs to upper Terre brune and below 
layers belong to the lower Terre rosse. The stalagmite layer F, which separates 
the layers A-E from the underlying Mousterian layer G.  From layers G to K, a 
small number of flake tools and a hand axe were found on the limestone supports 
(Mussi, 2002:79). Layer G was formed by the accumulation of windborne sands 
(Mussi, 2002:124). It consists of the Lower and Middle Palaeolithic deposits 
(Cassoli and Tagliacozzo, 1997:303). In general, the predominant fauna in layer 
G is fallow deer and pachyderms such as elephants, hippos, and rhinos. They 
were accompanied by some aurochs, horses, hares, bustards, as well as some 
large carnivores such as lion, leopard, hyena, wolf, and bear (Mussi, 2002:85 and 
124). According to the excavation, coprolites of hyenas were also found in layer 
G (Blanc, 1930:382). Furthermore, an archaic Mousterian industry was found in 
this layer that related to the transition from the Lower Palaeolithic to the Middle 
Palaeolithic (Cassoli and Tagliacozzo, 1997:303). The Mousterian occupation of 
the cave has recorded as occasional by Piperno (1974). The small number of 
lithic remains were mostly found on the limestone supports. The concentration of 
lithic tools is slightly higher in Level G3, with 136 retouched tools (Mussi, 
2002:136). However, although many scrapers were recovered, none of the 
common single-pointed tools of Mousterian industry were found, which is quite 
unusual (Mussi, 2002:136). On the other hand, layer K was formed by the 
accumulation of marine pebble deposits during the interglacial (Blanc, 1930). 
Hearths are discovered on the surface of layer K, which indicates the use of fire. 
Furthermore, the faunal remains include some pachyderm bones, with, as 
mentioned above, a few lithics were recovered in this layer (Mussi, 2009:129). 
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FIGURE 5.14 GENERAL STRATIGRAPHY OF GROTTA ROMANELLI (BIETTI, 2003:45 FIG.1 DA BLANC 
1920) 
 
The late Pleistocene layers A-E are known as the Terre brune. The Terre brune 
is subdivided from the bottom to the top into layers E-A. In addition, the layers 
were renamed VI-I from D to A and layer A was subdivided into two parts after 
the excavations in the 1960s and 1970s as can be seen from Table 5.1 below 
(Mussi, 2002:296). 
 
Table 5.1 The rename of stratigraphic layers A-E at Grotta Romanelli 
Original Layer Name Rename 
A1 RI 
A2 RII 
B RIII 
C1 (upper C) RIV 
C2 (lower C) RV 
D RVI 
E RVII 
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Table 5.2 Dating of Different Levels at Grotta Romanelli (Mussi and De Marco, 2008:99) 
 
 
The Terre brune layers E-A were radiocarbon-dated to between 11,930±520 and 
9,980±100 BP in the 1960s both in Rome and in Groningen (Alessio et al., 1964, 
1967; Vogel and Waterbolk, 1963). Some detailed results can be seen from 
above table (Bella et al., 1958-1961; Vogel and Waterbolk, 1963; Alessio et al., 
1964, 1965). In these layers, more than 52,000 faunal remains including 
mammals, birds, and fishes have been identified to the level of species (Cassoli 
and Tagliacozzo, 1997:303; Tagliacozzo and Gala, 2002:118). According to 
previous analysis, fish only account for less than 1% of the total NISP; there are 
about 19788 mammal remains and the most frequent species are red deer 
(25.7%), red fox (25.1%), wild ass (21.7%), and wild cattle (19.1%). Remains of 
wild pig, roe deer, hare, wild cat, badger, wolf, marten, and lynx sp. were also 
presented (Cassoli and Tagliacozzo, 1997:304). Additionally, five remains of the 
alpine marmot and very few remains of monk seal and dolphin were also 
recovered (Cassoli and Tagliacozzo, 1997:304). 
 
A large number of lithic remains and some examples of rock and mobiliary art 
were yielded from layers A-E (Cassoli and Tagliacozzo, 1997:303). According to 
the 14C dates, layer E is associated with a damp, forest phase at the end of 
Allerød oscillation, layers D-B is linked to the dry cold phase of Younger Dryas III, 
and layer A represents the phase with slightly damp forest environments (Cassoli 
and Tagliacozzo, 1997:303). The lithic industry is exceptionally rich in level C. 
The tools were investigated by several scholars (Blanc, 1930; Laplace, 1966; 
Palma di Cesnola et al., 1983; Taschini and Bietti, 1972). Based on the 
preliminary results, small sized endscrapers, including short and very short types, 
usually circular or unguiform, account for 25% of the total. In addition, core burins, 
backed tools, some geometric microliths, and importantly, tools with the 
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retouched point have also been recovered from the site. These tools with special 
characters formed the Romanellian industry (Mussi, 2002:296). 
 
Most of engraved stone slabs and blocks with both schematic and naturalistic 
figures were found in levels C-B. For instance, the limestone block painted in red 
by ochre in above Figure was recovered from levels B-C. Some engraved rock 
fragments fell down and became part of level C, indicating the chronology of the 
engraving (Mussi, 2002:297-298). Other engraved stone blocks were found with 
represented animals include some bovids, a small felid, a supposed wild boar, 
and a doe (Mussi, 2002:297-298). The block with geometric patterns initially 
painted by the red ochre was also recovered from the level C-B, which once 
probably was part of a painted ceiling (Mussi, 2002:344). 
 
In addition, there were several debates on the lithic industry of layers E-A at 
Grotta Romanelli. It was originally defined as “Final Tardigravettian” by G. 
Laplace (1964, 1966) according to his chronotypical analysis. However, other 
Italian scholars attributed the lithic industry to “Epigravettian” on the basis of the 
same studies by G. Laplace (Bartolomei et al., 1979; Kuhn and Bietti, 2000). 
Hence, based on the C14 dating and the cultural facies of the lithic industry, Kuhn 
and Bietti (2000) attributed it to the “Final Epigravettian”. 
 
5.2.5 Previous studies on the faunal remains in general and foxes at the 
site 
 
FIGURE 5.15 SPECIFIED FAUNAL REMAINS IN THE FINAL EPIGRAVETTIAN LEVELS (A-E TB) OF GROTTA 
ROMANELLI (CREATED BASED ON TABLE 1 IN (FIORE, 2000:137)) 
 
Mammal37%
Bird62%
Fish1%
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FIGURE 5.16 %NISP OF EACH MAMMAL SPECIES OUT OF TOTAL SPECIFIED MAMMALS (CREATED BASED 
ON TABLE 1 IN (FIORE, 2000:137)) 
 
According to Tagliacozzo (2003) and Fiore (2003), the total NISP of faunal 
remains found in the Final Epigravettian levels (A-E tb) of Grotta Romanelli is 
59065, where 52581 bone pieces were identified to species. As can be seen from 
the pie chart above, mammal accounts for 37.99%, bird accounts for 61.06%, 
and fish accounts for 0.95% of the total specified faunal remains. Red deer 
(Cervus elaphus), red fox (Vulpes vulpes), European ass (Equus hydruntinus), 
aurochs/urus (Bos primigenius), and European hare (Lepus europaeus) 
represent about 97% of the total specified mammal remains. 
 
Detailed studies of fox exploitation in the Final Epigravettian level of Grotta 
Romanelli were carried out by Compagnoni, Curci, and Tagliacozzo in 1997. 
According to the previous studies, the total NISP of fox remains is 4990, which 
assigned to at least 283 individuals by MNI quantified on the basis of mandibles 
and lower carnassials (Compagnoni, Curci, and Tagliacozzo, 1997). Fox is the 
second most quantitatively represented mammal at the site after the deer. 
According to the fox teeth recovered at the site, individuals range from the 
newborn to the very old were all existed (Compagnoni, Curci, and Tagliacozzo, 
1997). However, only a few young individuals have been identified based on the 
size of the mandibles and the teeth left on the mandibles compare to the adult 
individuals (Compagnoni, Curci, and Tagliacozzo, 1997). Also, it is difficult to 
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determine the exact age of them. Therefore, no detailed seasonal analysis was 
made. On the other hand, bones with pathologies were also presented including 
tooth agenesis, anomalous arrangements of teeth, badly healed fractures, and 
degenerative osteophytosis (Compagnoni, Curci, and Tagliacozzo, 1997). 
 
  
FIGURE 5.17 %NISP AND %MNI OF FOX IN DIFFERENT STRATIGRAPHIC LAYERS (COMPAGNONI, 
CURCI, AND TAGLIACOZZO, 1997:320) 
 
On the other hand, a small number of Arctic fox remains were also presented 
within the fox remains (Compagnoni, Curci, and Tagliacozzo, 1997). However, 
although sizes and shapes of teeth, upper and lower jaws and long bones were 
studied, the presence of the Arctic fox in the Epigravettian levels of Grotta 
Romanelli is unsure. 
 
Butchering and exploitation were also investigated previously. There are 346 
specimens with the presence of cut marks, which account for about 8.5% of the 
total bone sample except for the teeth (Compagnoni, Curci, and Tagliacozzo, 
1997). It is suggested that most cut marks were left because of the actions of 
dismemberment and disarticulation for consumption, or sometimes also for 
making tools and ornamental objects (Compagnoni, Curci, and Tagliacozzo, 
1997). Furthermore, according to previous analysis, gnawing marks and 
	 204	
punctures were found only on a few specimens. Therefore, it is assumed that the 
gnawing marks and punctures were caused either by foxes themselves or by 
other animals when they used the cave as a shelter while humans did not occupy 
(Compagnoni, Curci, and Tagliacozzo, 1997). 
 
v 5.3 Analysis & Some Discussions 
The fox remains of Grotta Romanelli are currently kept at the Section of 
Bioarchaeology of the National Museum of Prehistory and Ethnography L. 
Pigorini, Rome. The fox bones were already identified and stored separately from 
other faunal remains found at the site. I have done the identification again and 
recorded more detailed information including zonation, weathering, soil staining, 
burning, fracture, as well as some measurements of the long bones.  This part 
comprises a section of quantitative analysis and a section with taphonomy results. 
 
5.3.1 Quantitative Analysis 
NISP, MNI, MNE, MAU, sdMAU, %Completeness, as well as some age data have 
been analysed and discussed in this section. 
NISP 
The total number of bone fragments for fox from the Final Epigravettian level at 
Grotta Romanelli is 4982, where 99.54% of the total specimens (NISP=4959) 
have been classified as Vulpes vulpes, only 0.44% of the total specimens 
(NISP=22) were assigned to Alopex lagopus, and 1 specimen is unsure about 
whether it belongs to Vulpes vulpes or Alopex lagopus (Figure 5.18). The total 
NISP of foxes counted by me is slightly different to the previous analysis. This 
could occur because of removal during the storage or previous study process or 
for further study. However, the difference is very small, which should not affect 
the analysis stage. 
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FIGURE 5.18 % NISP OF RED FOX AND ARCTIC FOX IN THE FOX COLLECTIONS FROM THE FINAL 
EPIGRAVETTIAN LEVELS AT GROTTA ROMANELLI 
 
Vulpes vulpes  
As indicated in the Figure 5.19 below, of the 4959 bone fragments of Vulpes 
vulpes, 33.01% were from the head part, 15.8% were from the axial part, 25.53% 
were from the forelimb, 19.6% were from the hindlimb, and 6.07% were from 
either manus or pes due to phalanges and unidentifiable metapodials. However, 
with the elimination of loose teeth, it is clearly that the elements of the head part 
no longer remain as the largest proportion among the red fox remains. Elements 
of the forelimb and the hindlimb have accounted for more than half of the total 
red fox specimens recovered from the site after removing the loose teeth from 
the calculation. Therefore, the head part could be considered as unrepresented. 
On the other hand, interestingly, there are more bone specimens from the 
forelimb than the hindlimb (statistically tested, p<0.001 at confidence level of 
95%), which probably lead to several assumptions: (1) the intentional selection 
of hindlimbs (brought to other occupational sites for further processing or 
social/ritual uses); (2) the hindlimbs were disposed to other areas; (3) the 
hindlimbs were gathered by other animal occupants.  
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FIGURE 5.19 %NISP OF BODY PARTS OF VULPES VULPES IN THE FINAL EPIGRAVETTIAN LEVELS (LEFT: 
INCLUDE LOOSE TEETH; RIGHT: LOOSE TEETH ELIMINATED) 
 
 
FIGURE 5.20 %NISP OF EACH ELEMENT OF VULPES VULPES IN THE FINAL EPIGRAVETTIAN LEVELS AT 
GROTTA ROMANELLI (LOOSE TEETH ELIMINATED) 
 
As indicated by Figure 5.19 above, the most frequent bone element of red foxes 
found in the Final Epigravettian levels is mandible (NISP=555), follow by humerus 
(NISP=366), ulna (NISP=265), metacarpals (NISP=248), radius (NISP=233), 
innom (NISP=230), femur (NISP=229), tibia (NISP=226), and lumbar vertebrae 
(NISP=215) and other elements with NISP below 5% of the total Vulpes vulpes 
assemblage. Overall, most skeletal elements of the red foxes were presented. 
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However, compare with the large number of mandibles recovered, cranium parts 
can be considered as unrepresented. Also, compare with other axial bones, the 
rib is underrepresented. Therefore, several assumptions can be made: (1) some 
of the red foxes were probably brought back completely to the site and some of 
the red foxes might be processed outside the site and brought back to the site 
partially without the head parts and ribs; (2) some head parts and ribs were 
disposed to other places; (3) different ritual require different parts of the fox; (4) 
they were gathered by other animals; (5) they were affected by the environmental 
conditions and did not survive. On the other hand, the relatively frequent 
presentation of broken metapodials could suggest the skinning activities or the 
specific killing/processing methods.  
 
FIGURE 5.21 NISP OF BODY PARTS OF VULPES VULPES IN DIFFERENT STRATIGRAPHIC LAYERS 
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FIGURE 5.22 RATIO OF BODY PARTS OF VULPES VULPES IN DIFFERENT STRATIGRAPHIC LAYERS 
 
Figure 5.21 and Figure 5.22 above indicate the NISP and ratio of different body 
parts of Vulpes vulpes in different stratigraphic layers. ‘tb’ stands for ‘Terre brune’ 
layers (A-E) as explained before. Many samples recovered from the excavations 
by Blanc only labelled as tb. Also, I use ‘unknown’ for the samples without any 
stratigraphic labels; however, based on previous studies and the chronology, fox 
remains were recovered from the tb layers. According to the two figures above, 
although the NISPs of different body parts are different, the ratios for different 
stratigraphic layers are similar, which could indicate that red foxes were hunted 
for similar quantities regularly by the occupants of Grotta Romanelli over time 
during the final Epigravettian phase of the late Glacial.       
 
More than 50% of Vulpes vulpes remains come from layers C and D (from IV to 
VI). According to the previous analysis by Tagliacozzo (2003), 57.83% of faunal 
remains were recovered from layers C and D (IV-VI). On the other hand, the large 
amount of lithic remains and stone slabs and blocks with animal engravings or 
geometric figures were also related with the layer C, indicate the technological 
and social development, which probably also suggest long-term occupation. 
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FIGURE 5.23 %NISP OF LEFT SIDE ELEMENTS AND RIGHT SIDE ELEMENTS OF VULPES VULPES 
AMONG TOTAL NISP OF EACH ELEMENT THAT THE SIDES CAN BE IDENTIFIED FROM LAYERS A-E 
 
 
FIGURE 5.24 NISP OF LEFT SIDE ELMENTS AND RIGHT SIDE ELEMENTS OF VULPES VULPES FOR 
DIFFERENT LAYERS 
 
On the other hand, 3700 fragments of red foxes can be identified to left and right, 
which account for 74.61% of the total NISP of the red foxes. However, there is 
no significant difference in the NISP count for left and right side elements (i.e. 
there are 1876 left elements and 1824 right elements, also statistically tested 
each element). The largest difference is in layers C-D, where 53% are the left 
elements and 47% are the right elements (there are more left elements than right 
elements statistically, p=0.00164, at 95% confidence level). Besides, there are 
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more right elements than left elements recovered for tb (p=0.0135, at 95% 
confidence level). However, there is no detailed stratigraphic information for the 
elements assigned to tb, hence the results are insufficient to show whether left 
side or right side was favoured. 
   
Alopex lagopus 
Only a few remains of Arctic foxes were recovered. There were several debates 
on these remains as it is abnormal to find Arctic fox remains in the region during 
that period. According to the previous studies of Arctic fox remains from Late-
Glacial archaeological sites in Europe, Arctic foxes appeared in France, Germany, 
Ukraine, Switzerland, and Great Britain (Sommer and Benecke, 2005). They do 
overlap with the red fox population, but less distributed.  
 
 
FIGURE 5.25 %NISP OF EACH ELEMENT OF ALOPEX LAGOPUS IN THE FINAL EPIGRAVETTIAN LEVELS AT 
GROTTA ROMANELLI 
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FIGURE 5.26 SUB-FOSSIL RECORDS OF ALOPEX LAGOPUS AND VULPES VULPES IN EUROPE 15,000-
9500 BC (SOMMER AND BENECKE, 2005:230 FIG. 2) 
 
It is always difficult to separate between the red fox and the Arctic fox at the 
osteological level in archaeological sites. They look similar in general and the 
separation can be only done for complete bone elements. The separation is 
usually done through the measurements of the cranium, mandibles, and long 
bones, as there is size variance between the two sub-species. Several different 
osteological features between red foxes and Arctic foxes were pointed out by 
various scholars such as the shape of p4, upper M1, lower M2, mandible…etc. 
However, the validity of these characteristics is still in controversy as the size and 
shape variance could be affected by many features such as regional environment 
and climate, sex and age, human errors or different views…etc. However, the 
previous study of the fox remains at Grotta Romanelli confirmed the classification. 
Also, personally, the Arctic fox remains look identical to the ones found in 
Westpoint of Qeqertaaraq. Furthermore, the measurements of 1 complete 
humerus, 1 complete radius, and 1 complete femur that were assigned to Alopex 
lagopus, lie in the range for Arctic foxes, which has further confirmed the 
presence of the species, which will be discussed later in the next section. 
 
The most frequent element of Arctic foxes found from the Final Epigravettian 
levels is mandible (NISP=9), followed by maxillary (NISP=4), calcaneus (NISP=3), 
femur (NISP=2), and radius, humerus, metacarpals, and metatarsals with NISP 
of 1. Although the total NISP is very small, the fragments of Alopex lagopus 
present in all the layers. However, according to the NISP of mandibles recovered, 
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all other elements are underrepresented. This could indicate that the individuals 
were partially brought to the cave for special purposes. Although archaeological 
remains of Alopex lagopus were recovered from several Late Glacial sites in 
Europe, they usually only account for small percentages of the total faunal 
assemblages. The total population might be much smaller than the red fox 
(Sommer and Benecke). This might also because of the spread of red fox 
populations following the last glaciation. In addition, red foxes dominate and kill 
arctic foxes when the two populations overlap. Therefore, the arctic foxes could 
carry symbolic meanings because they were not as common as the red foxes in 
the region. For instance, the colour of the white usually has a strong connection 
with purity. Also, the insulation of arctic fox fur is better than the fur of red fox, 
which could have higher social status. 
 
MNI 
Overall, there were at least 281 red fox individuals and 5 arctic fox individuals 
presented at the cave. The MNIs were counted on the basis of mandibles. The 
MNI of the red fox is 314 if counted by different layers; however, as there was no 
detailed stratigraphic information for tb, it would be more consistent to count 
ignore the layers. 
 
Table 5.2 MNI of Vulpes vulpes from layers A-E 
Element NISP left right MNI 
premaxillary 16 11 5 11 
maxillary 85 41 44 44 
mandible 555 281 275 281 
cranium 83 / / / 
atlas 69 / / 69 
axis 56 / / 56 
cervical 139 / / 20 
lumbar 215 / / 31 
thoracic 178 / / 14 
sternum 17 / / 3 
rib 8 / / 1 
sacrum 35 / / 35 
caudal 66 / / 4 
scapula 151 87 64 87 
humerus 366 194 172 194 
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radius 233 109 124 124 
ulna 265 124 141 141 
MC1 4 1 3 3 
MC2 65 37 28 37 
MC3 49 22 27 27 
MC4 54 29 25 29 
MC5 76 36 40 40 
pisiform 2 1 1 1 
scapholunar 1 / 1 1 
pelvis 230 114 116 116 
femur 229 104 125 125 
tibia 226 121 105 121 
fibula 6 2 4 4 
MT2 44 23 21 23 
MT3 50 26 24 26 
MT4 47 25 22 25 
MT5 37 15 22 22 
calcaneus 76 38 38 38 
talus 22 9 13 13 
cuboid 3 2 1 2 
cuneiform 1 1 / 1 
navicular 1 1 / 1 
phalange 142 / / / 
phalange 3 3 / / / 
MC/MT 156 / / / 
 
Table 5.3 MNI of Alopex lagopus from layers A-E 
Element NISP left right MNI 
mandible 9 4 5 5 
maxillary 4 2 2 2 
radius 1 / 1 1 
humerus 1 / 1 1 
MC 1 / 1 1 
femur 2 2 / 2 
MT 1 1 / 1 
calcaneous 3 1 2 2 
 
MNE, MAU, sdMAU, and % Completeness 
The MNE was quantified based on the zonation system created by Dobney and 
Rielly (1988). Hence the MAU and sdMAU were calculated according to the MNE 
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values. Notably, 31 zones were divided for the skull including 2 nasal, 2 
premaxillary, 2 maxillary, 2 palatine, 2 pterygoid, 2 alisphenoid, 1 basisphenoid, 
2 presphenoid, 2 lacrimal, 2 vomer, 2 jugal, 2 frontal, 2 parietal, 2 squamosal, 1 
occipital, 1 basioccipital, 2 bulla. 
 
Vulpes vulpes 
Table 5.4 MNE, MAU, sdMAU of Vulpes vulpes from layers A-E 
Element MNE MAU sdMAU 
maxillary 85 85 17.28% 
mandible 492 492 100.00% 
atlas 69 138 28.05% 
axis 58 115 23.37% 
cervical 139 55.6 11.30% 
lumbar 215 61.43 12.49% 
thoracic 178 27.38 5.57% 
sternum 17 4.25 0.86% 
rib 8 0.62 0.13% 
sacrum 35 70 14.23% 
caudal 66 6.29 1.28% 
scapula 151 151 30.69% 
humerus 246 246 50.00% 
radius 162 162 32.93% 
ulna 237 237 48.17% 
MC1 4 4 0.81% 
MC2 65 65 13.21% 
MC3 49 49 9.96% 
MC4 54 54 10.98% 
MC5 76 76 15.45% 
pisiform 2 2 0.41% 
scapholunar 1 1 0.20% 
pelvis 179 179 36.38% 
femur 133 133 27.03% 
tibia 151 151 30.69% 
fibula 6 6 1.22% 
MT2 44 44 8.94% 
MT3 50 50 10.16% 
MT4 47 47 9.55% 
MT5 37 37 7.52% 
calcaneus 76 76 15.45% 
talus 22 22 4.47% 
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cuboid 3 3 0.61% 
cuneiform 1 1 0.20% 
navicular 1 1 0.20% 
phalange 142 8.88 1.80% 
phalange 3 3 0.33 0.07% 
 
 
FIGURE 5.27 SDMAU AND %COMPLETENESS OF VULPES VULPES FROM LAYERS A-E 
 
Figure 5.27 above display the skeletal part presentation and percentage 
completeness of elements that were calculated based on the zones for Vulpes 
vulpes from layers A-E at Grotta Romanelli. The fragmentation of the long bones 
and mandibles could be seen as the evidence of marrow extraction. The 
hindlimbs are slightly more fragmented than the forelimbs, which could indicate 
the differences in the killing method or the processing of different body parts. 
Furthermore, according to the sdMAU, bones except mandibles are considered 
unrepresented. The high quantity of mandibles and the difference in the quantity 
of frontal and limb long bones could indicate intentional selection, selective 
redeposition, differences in preservation, and differences of the excavation and 
collection methods. Phalanges are considered as underrepresented, which could 
be connected with the skinning process. Heads, axial bones and toes appear in 
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very low ratios. The upper front and hind limbs are relatively rich. The most 
noteworthy pattern in the data relates to the humerus, ulna, and the pelvis as they 
seem more broken up than other bones.  
 
 
FIGURE 5.28 PERCENTAGE COMPLETENESS OF VULPES VULPES FROM LAYERS A-E (N=3806) 
 
Also, according to Figure 5.28 above, percentage completeness values generally 
increase with the increased quantity of fragments, except for the range between 
60% and 80%. On the other hand, it seems that the bones are quite fragmented 
in general. The average percentage completeness for all the elements of red 
foxes from layers A-E is 61.18%. As can be seen from Figure 5.29 below, the 
average percentage completeness for each layer is similar except for the layers 
D-E, which is relatively smaller than other layers.  
 
 
FIGURE 5.29 AVERAGE %COMPLETENESS OF VULPES VULPES IN DIFFERENT LAYERS (A-E) 
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FIGURE 5.30 %COMPLETENESS OF VULPES VULPES IN DIFFERENT LAYERS 
 
In general, the percentage completeness values of red foxes followed two 
patterns as indicated in the figure above. Layers A-B, C-D, D-E, E, and the 
unknown displayed roughly similar distributions with a general increase in the 
counts except for the range of elements with percentage completeness between 
60% and 80%. However, tb contains the highest quantity of elements with 
percentage completeness between 40% and 60% and a slightly lower quantity of 
elements with percentage completeness between 80% and 100%. 
 
The percentage completeness could be affected by several factors including the 
tools, killing skill, killing method, skinning methods, changes in the economic 
strategies, taphonomic process, as well as excavation and collection methods. 
Therefore, it is difficult to interpret whether remains of Vulpes vulpes are more 
fragmented than other faunal remains in the same layers at the site.  
 
Alopex lagopus 
The table below indicates the MNE, MAU, sdMAU, and percentage completeness 
of each element of the Arctic fox remains from layers A-E. The average 
percentage completeness for all the elements is 79.72%. However, the 
assemblage is too small for further quantification.  
 
Table 5.5 MNE, MAU, sdMAU and %completeness of Alopex lagopus from layers A-E 
Element MNE MAU sdMAU %completeness 
mandible 9 9 100.00% 42.06% 
0.00%5.00%
10.00%15.00%
20.00%25.00%
30.00%35.00%
40.00%45.00%
up	to	20% between20%	and40% between40%	and60% between60%	and80% between80%	and100%
A-B(I-III)	n=204C-D(IV-VI)	n=1926D-E(VI-VII)	n=26E(VII)	n=101tb	n=1402unknown	n=146
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skull (maxillary) 4 4 44.44% 4.77% 
radius 1 1 11.11% 100% 
humerus 1 1 11.11% 100% 
MC 1 0.2 2.22% 100% 
femur 2 2 22.22% 90.91% 
MT 1 0.2 2.22% 100% 
calcaneous 3 3 33.33% 100% 
 
Some Age Data 
Both young and old red foxes present at the cave according to the presence of 
deciduous teeth, worn teeth, fusion parts, unfused bones, and just fused bones. 
According to the tables below, at least 23 old individuals and 7 young individuals 
are present in the layers A-E of Grotta Romanelli. According to Haltenorth and 
Roth (1968), the mating season for red foxes in the south part of Europe is from 
December to January. The pregnancy period for red fox is about 49 to 56 days 
(Nowak, 2005). Therefore, the breeding season for red foxes is between January 
and March. The presence of juvenile bones hence indicates a spring catch. 
 
 
Table 5.6 The presence of old red foxes 
Element Left Right Total NISP 
c 1 1 2 
M1 10 13 23 
M1 upper 2 2 4 
M2 2 3 5 
M2 upper 2 2 4 
mandible 23 17 40 
maxillary 3 8 11 
 
Table 5.7 The presence of young red foxes 
Element Left Right Total NISP 
maxillary 1 1 2 
mandible 6 6 12 
dc / 1 1 
dp3 2 1 3 
dp4 2 2 4 
dp4 upper / 1 1 
axis / / 3 
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cervical / / 8 
lumbar / / 6 
thoracic / / 14 
humerus 7 4 11 
radius 1 2 3 
ulna / 4 4 
MC2 / 1 1 
MC3 / 2 2 
MC5 / 1 1 
tibia 3 1 4 
femur 4 4 8 
innom 1 / 1 
 
Long Bone Measurements  
The GL and Bd ranges for humerus, radius, femur, and tibia are created based 
on the measurements of modern male and female of red foxes and arctic foxes 
in the paper ‘Monchot, H. and Gendron, D. 2010. Disentangling long bones of 
foxes (Vulpes vulpes and Alopex lagopus) from arctic archaeological sites. 
Journal of Archaeological Science 37’. The points are the measurements of the 
measurable long bones in layers A-E at Grotta Romanelli.   As can be seen from 
Figures 4.31-4.34, the size of long bones including humerus, radius, femur, and 
tibia of fox at Grotta Romanelli lies within the values from the analysis of long 
bone sizes of modern red foxes and arctic foxes. In addition, some specimens 
could be assigned to arctic foxes based on the above figures. However, more 
measurements are required to further validate this method.  
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FIGURE 5.31 THE MEASUREMENTS OF HUMERUS IN LAYERS A-E AT GROTTA ROMANELLI 
 
 
FIGURE 5.32 THE MEASUREMENTS OF RADIUS IN LAYERS A-E AT GROTTA ROMANELLI 
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FIGURE 5.33 THE MEASUREMENTS OF FEMUR IN LAYERS A-E AT GROTTA ROMANELLI 
 
 
FIGURE 5.34 THE MEASUREMENTS OF TIBIA IN LAYERS A-E AT GROTTA ROMANELLI 
 
5.3.2 Taphonomy Results 
Weathering, Soil staining, and Burning 
In general, the fox bones were preserved well in the cave environment. Only a 
few remains (0.92%) of the fox remains are considered as the first weathering 
stage of small mammals, which described as “More extensive splitting, but little 
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flaking. Chipping and splitting of teeth leading to loss of parts of crown” (Lyman, 
1994). 98.21% of the fox remains are belonging to the second weathering stage 
of small mammals, which described as “Slight splitting of bone parallel to fibre 
structure, chipping of teeth and splitting of dentine” (Lyman, 1994). Besides, there 
are 0.86% of the remains attributed to the stage between the first and second 
weathering stages. On the other hand, nearly all the fox remains are soil stained, 
and the bones changed to much darker colours such as light brown, brown or 
black, which indicates the increase in the acidity and humidity of the soil. Only 
0.62% (NISP=31) of total fox specimens were burnt and only one calcaneus (see 
Figure 5.37) belong to the Arctic fox. Therefore, the red foxes probably were 
cooked through boiling instead of roasting and the waste were not thrown into the 
fire. Most of the burnt bones are the phalanges and metapodials, which could 
suggest the burning of skin for ritual practices. 
 
Table 5.8 Summary of burnt red fox specimens 
element left right total 
cranium (squamosal) 1  1 
mandible  1 1 
atlas   2 
thoracic   1 
humerus 3 2 5 
radius 4 1 5 
ulna 1 1 2 
MC3  1 1 
MC5  1 1 
femur 3  3 
tibia 1  1 
pelvis 1  1 
calcaneus 1  1 
talus 1 1 2 
MT2  2 2 
MT4 1  1 
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FIGURE 5.36 EXAMPLE OF BURNT RED FOX SPECIMENS 
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FIGURE 5.37 THE BURNT ARCTIC FOX CALCANEUS 
 
Butchery  
 
FIGURE 5.38 THE FFI SCORE OF FOX REMAINS IN LAYERS A-E AT GROTTA ROMANELLI 
 
In general, 70.34% (NISP=3488, where 3474 belong to the red foxes, only 14 
belong to the Arctic foxes) of the fox remains in layers A-E at Grotta Romanelli 
are fractured with an average FFI score of 5.82. As can be seen from Figure 5.38, 
most fracture specimens are belong to the FFI score of 6. 
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The method used to analyse butchery is based on Johnson et al. (2016). All the 
fracture types recorded are counted and displayed as a percentage of the total 
number of specimens. The stacked column chart below indicates three main 
fracture types including fresh (helical), dry, and mineralised.  According to the 
Figure 5.39, there are more specimens with dry fractures, only 7.37% of the total 
fractured specimens contain helical fractures. As can be seen from Figure 5.40 
below, helical fractures were more common on the long bones (humerus, femur, 
and tibia) which probably indicating marrow extraction. However, helical fractures 
also present on the mandibles and metapodials, which could suggest skinning. 
Therefore, meat consumption and exploitation of fur of red foxes could been a 
combined activity. 
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FIGURE 5.39 OVERALL FRACTURE PROFILE OF VULPES VULPES 
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FIGURE 5.40 FRACTURE PROFILE OF EACH FRACTURED ELEMENT OF VULPES VULPES 
 
On the other hand, in the case of the Arctic fox, the average FFI for is 5.71, and only 1 
specimen has contained the helical fracture, therefore, the arctic foxes might not be killed 
on site. However, the evidence is not enough for further interpretations.  
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Cut Mark Placement  
There are 413 red fox bones with cut marks in the layers A-E at Grotta Romenalli. 
The observation was carried out under the magnifier and strong led light. Figure 
5.41 and Figure 5.42 indicate the cut mark placement for both sides of Vulpes 
vulpes. The red line is used for cut marks outside, the pink line is used for cut 
marks inside, the dark blue line is used for gnawing marks outside, and the light 
blue line is used for gnawing marks inside. As indicated by the figures, the cut 
marks were found on the skull, mandible, scapula, humerus, radius, MC5, ulna, 
femur, tibia, pelvis and talus of both sides. In addition, cut marks appear on rib, 
MT4, and cubid of only left side and on MT2, MT5, and calcaneus of only right 
side. However, the quantity is very small. Also, cut marks present on atlas, 
cervical, lumbar, thoracic, and sternum are relatively random on the location of 
the elements. According to the graph below, the percentage of cut marks on both 
sides are identical, therefore, intentional selection of side might not have been 
carried out. On the other hand, it is noticeable that cut marks present on both 
inside and outside of the forelimbs, while cut marks only present on the outside 
of the hindlimbs. This probably indicates dismemberment of the frontal part of the 
body, and therefore further proved the assumption that some red foxes were 
brought to the site in whole while some were in parts. 
 
According to Lyman (1994), the cut marks made by dismemberment usually 
appear on skull, mandible, humerus, radius, ulna, carpals, tarsals, pelvic bones, 
and also sometimes on femur. On the other hand, according to Lyman (1994), 
the cut marks made by filleting usually appear on pelvic bones, humerus, radius, 
ulna, femur, tibia, and fibula; the cut marks made by skinning can be always found 
on the skull, mandible, metapodia, and phalanges. Therefore, these cut marks 
are more likely to be the result of dismemberment, filleting, or meat removal. On 
the other hand, gnawing marks and punctures only present on a very small 
number of specimens, which could be caused by other animals lived in the cave 
while it was not occupied by man. 
 
 
 
	 229	FIGURE 5.41 CUT MARK PLACEMENT FOR LEFT SIDE OF VULPES VULPES 
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FIGURE 5.42 CUT MARK PLACEMENT FOR RIGHT SIDE OF VULPES VULPES 
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FIGURE 5.43 PERCENTAGE OF CUT MARK ON EACH ELEMENT OF VULPES VULPES 
 
 
FIGURE 5.44 CUT MARK OCCURRENCE ON DIFFERENT ELEMENTS OF VULPES VULPES 
 
In addition, only 1 calcaneous with 3 cut marks presents in the Alopex lagopous 
remains, therefore, it is not enough for any interpretations.  
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v 5.4 Summary 
In general, quantitative analysis of the fox remains found in the Final 
Epigravettian levels at Grotta Ramanelli were carried out. The fox remains found 
at Grotta Romanelli seem to have gone through the process of disarticulation, 
fragmentation, and selective redeposition. The fox remains have been widely 
distributed in layers A-E, which suggested that they were constantly hunted. The 
presence of the remains of young individuals may indicate the seasonal use of 
the site during the spring times. Notably, there are more elements of the forelimb 
than the hindlimb found at the site, which could indicate either the intentional 
selection of the frontal part of the body or selective redeposition. Besides, the 
placements of the cut marks and fractures reveal evidence for both filleting and 
skinning, which suggest that fox meat and their pelts might have been part of the 
subsistence. This would also indicate that foxes adopted the commensal niche 
locally. 
 
On the other hand, a large number of faunal remains and rich lithic artefacts found 
at the Final Epigravettian levels at Grotta Romanelli, could indicate the broad-
based strategic exploitation of local resources. The schematic and semi-
naturalistic animal representations, as well as the linear and geometric motifs 
found on the walls and floors of the cave, together with the human burials, could 
relate to the performances of social and symbolic activities. Selected rock 
shelters and caves became more specialised in nature during the final Upper 
Palaeolithic period. They are usually seen as the critical repositories of the visual 
culture of the period. This is suggested by the large quantities of artworks, 
development of more specialised lithic industry, intentional human burials, and 
rich faunal assemblages found accumulated within them. Grotta Romanelli is a 
good example. Small quantities of body ornaments, large number of complicated 
engraved and painted artworks with both naturalistic animal figures and 
geometric motifs, decorated lithics, rich faunal assemblages, and human burials 
were all recovered from the site. Therefore, these may indicate that the cave was 
used as a long-term seasonal site for assembling – i.e. as the base for local 
resource exploitation and as a special area for ritual practices. Undoubtedly, the 
primary requirement to select a place to occupy by humans during that time 
period was the availability of local resources. Most aggregation sites are the 
places with easy access to local resources. Hence, because of the extensive 
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resources that were available to be exploited, the importance of the site was 
increased, and more social and symbolic activities might be carried out at the site. 
Therefore, the consumption of the fox meat and use of fox pelts could have been 
connected with ritual activities such as feasting or sacrifice. Fox meat is 
apparently not tasty and contains less nutritional value compared with other 
animals, especially there was a wide range of other local resources available at 
the site during that time. Also, interestingly, although motifs and engravings of 
animals have been found in the cave, no representations of foxes have been 
uncovered.   
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Chapter 6 A Zooarchaeological Analysis of Swift Foxes, Dogs, and 
Wolves at Mitchell Prehistoric Indian Village (South Dakota, US) 
 
v 6.1 General Introduction  
There are currently eight wild canids inhabiting the continent of North America: 
the grey wolf (Canis lupus), the hybrid red wolf (Canis rufus), the red fox (Vulpes 
vulpes), the arctic fox (Alopex lagopus), the grey fox (Urocyon cinereoargenteus), 
the swift fox (Vulpes velox), the kit fox (Vulpes macrotis) and the coyote (Canis 
latrans). The swift fox is the main species focused in this chapter. However, the 
general ecology and a review of the cultural significance of swift fox, dog, wolf, 
and coyote in North America especially in the Great Plains will be introduced, 
followed by a case study of fox remains in the context with dogs and wolves at 
Mitchell Prehistoric Indian Village. Notably, no confirmed coyote remains were 
found in the assemblages I was working on. However, the symbolism and 
iconography are usually interrelated and might be culturally transferable among 
canids, especially when coyote is a local species that has been existed in many 
oral traditions and mythologies, therefore, it is useful to also include the ecology 
and some ethnographic accounts about the coyote in the introduction part. 
 
In general, there are 13 genera and at least 37 existing species in the biological 
family Canidae, including wolves, dogs, coyotes, foxes, jackals, dingoes, dholes, 
and other dog-like mammals (Castelló and Sillero-Zubiri, 2018). They are 
characterised by their carnivorous nature and land-dwelling habitats. These 
social animals have evolved to be fast sprinters, and tend to live in small, 
cooperative groups or family units. Most members of Family Canidae are 
breading seasonally and produce a single litter annually. Their reproductive and 
behavioural features such as a copulatory tie, monoestrous, monogamy, 
alloparenting, caring and long-term incorporation of young adults into the social 
group, and suppression of subordinate breeding are rare in other mammals 
(Castelló and Sillero-Zubiri, 2018). Family Canidae is the most widespread 
lineage among the carnivorans. The canid species can be found in the majority 
of terrestrial habitats throughout the world, from the arctic, to the temperate and 
tropical forests, tundra, savanna, and deserts, except Antarctica and some 
oceanic island states such as Madagascar, Malta, and Caribbean islands 
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(Castelló and Sillero-Zubiri, 2018). There is at least one canine species existing 
in every continent exclude the Antarctica, while many canids distribute 
extensively all over a whole continent.  With respect to land mammals, humans 
and a few commensal rodents are the only species that exceed the natural range 
of grey wolves (found in 62 countries in Europe, Asia and North America) and red 
foxes (found in 83 countries and on five continents) (Castelló and Sillero-Zubiri, 
2018). Some migration of canine species has required human assistance, such 
as the presence of dingo and red foxes in Oceania and Australia. As mentioned, 
canids are highly adaptable and can be found living in a vast range of habitats 
including grasslands, forests, mountains, and deserts. Most canids prefer to live 
in so-called “edge” habitats where they can access both the open land and the 
wooded areas (Castelló and Sillero-Zubiri, 2018). In general, each canine species 
inhabits the environment that is suitable for them, usually depends on its mobility 
and the availability of its prey. For example, the Raccoon Dog of East Asia and 
the Bush Dog of South America with their compact bodies and short legs are the 
only canine species inhabiting the closed-canopy forests. Meanwhile, arboreal 
canine species such as the raccoon dog and the North American grey fox live in 
wooded areas. Larger pack hunting species such as the grey wolf and the African 
wild dog can adapt to different habitats to catch their prey.  The diet of most canid 
species is omnivorous, which vegetables, fruits, carrion, invertebrates are usually 
included to the meat of the mammalian prey (Castelló and Sillero-Zubiri, 2018). 
On the other hand, hybridisation and introgression are more common among the 
members of Family Canidae than other lineages of carnivorans (Castelló and 
Sillero-Zubiri, 2018). All the species under the genus Canis except the black-
backed and side-striped jackal, and the dhole can interbreed and produce hybrids. 
For example, it is common for the crab-eating fox and the Pampas fox to pair with 
the domestic dog, and it is common for the grey fox to pair with the red fox. 
However, although natural hybridisation or interbreeding is a rare event based on 
current research, it might bring potential risks on the genetic integrity to some 
canine species, for instances, the parings of domestic dog with rare Ethiopian 
wolves, the interbreeding of coyotes with the red wolves and grey wolves, and 
the hybridisation between wolves and domestic dogs (Castelló and Sillero-Zubiri, 
2018).   
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6.1.1 Biological Facts Relating to Swift Foxes and the Related 
Ethnographic Background in the Great Plains 
There are three fox species in South Dakota: the red, the grey and the swift. The 
red foxes are usually found in pastures, rangelands, and farmlands, while grey 
foxes prefer wooded habitats. The rare and protected swift fox range is currently 
found in southwestern South Dakota. The swift fox (Vulpes velox) was once 
abundant on the Great Plains, however, the species became threatened with the 
increasing settlement of the northern High Plains and the increased competition 
from the red fox (Egoscue, 1979).  Sightings of the swift fox were not reported 
between 1914 and 1966 in South Dakota (Hillman and Sharps, 1978). The swift 
fox population has reappeared in South Dakota since 1975 but still in limit 
numbers (Hillman and Sharps, 1978). However, the species was reintroduced in 
central South Dakota in autumn 2002. The swift foxes are listed as “threatened” 
species currently in South Dakota. 
 
The swift fox is the smallest wild canid in North America. The species was first 
described as “Canis velox” by Thomas Say (James, 1823). Later, it was 
reassigned to the Vulpus genus (Audubon and Bachman, 1851). The taxonomic 
status of the swift fox has always been a source of controversy. The swift fox 
(Vulpes velox) and the kit fox (Vulpes macrotis) were considered as the same 
species according to morphometric similarities and protein-electrophoresis 
(Clutton-Brock et al., 1976; Hall, 1981; Dragoo et al., 1990). However, according 
to multivariate morphometric data, mitochondrial DNA analysis, and sequence 
analyses they are classified as different species (Stromberg and Boyce, 1986; 
Mercure et al., 1993; Rodrick, 1999). The swift fox (Vulpes velox) is ecologically 
and phenotypically similar to the kit fox (Vulpes macrotis). The interbreeding 
between the two species occurs in west Texas and eastern New Mexico (Rohwer 
and Kilgore, 1973; Mercure et al., 1993; Rodrick, 1999). 
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FIGURE 6.1 DISTRIBUTION OF SUBSPECIES OF SWIFT FOXES AND KIT FOXES IN NORTH AMERICA 
(CLARK, 2011:301) 
 
According to Merriam (1902), swift foxes were classified into two subspecies – 
northern (V. velox hebes) and southern (V. velox velox).  According to McGrew 
(1979), there are eight subspecies recognized including V. macrotis arsipus, V. 
macrotis devia, V.macrotis macrotis, V. macrotis mutica, V. macrotis 
neomexicana, V. macrotis nevadensis, V. macrotis tenuirostris, V. macrotis 
zinseri. The distribution of these subspecies can be seen in the map above. 
 
The average weight of an adult swift fox is around 2.3-2.4 kg. It has golden-bluff 
and ochre coat, which makes its fur look special and luxurious. The species can 
be easily distinguished from the red, arctic, and grey foxes by its appearance and 
size (Smeeton and Weagle, 2005:193). Speed is the primary key to the swift fox’s 
survival. Some individual ones can run up to more than 60 km/h (Smeeton and 
Weagle, 2005:193). The fast speed not only protects the species from its 
predators, but also ensures its hunting success. Swift foxes are omnivorous, like 
other canids, they are opportunistic foragers and eat any available source for 
survival. According to previous studies, leporids, prairies dogs, murid rodents, 
insects, birds, bird eggs, carrion, and plant materials particularly prickly pear 
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cactus fruit, wild plums, and sunflower seed are the main contributors to the swift 
fox’s diet (Kilgore, 1969; Cameron, 1984; Hines and Case, 1991; Kitchen et al., 
1999; Moehrenschlager and Sovada, 2004:112).  
 
Unlike most other canids, swift foxes are very dependent on dens throughout the 
year (Kilgore, 1969; Egoscue, 1979; Hines, 1980). Their preferred habitats are 
short- and mixed-grass prairies with blue grama (Bouteloua gracilis), spear grass 
(Stipa comata), fescue (Festuca spp.), and pasture sage (Artemisia frigida). This 
type of vegetation gives them good visibility and mobility. However, also because 
of this vegetation, they have to live underground to hide from their enemies such 
as coyotes and red foxes. The distribution and density of dens are particularly 
affected by the coyote predation and red fox competition (Moehrenschlager and 
Sovada, 2004:112). On the other hand, the swift fox only requires about 200g of 
food a day when water is available; otherwise, it requires more food (i.e. 330g) 
on average in order to absorb sufficient liquid (Flaherty and Plaake, 1986). 
Therefore, the dens of swift foxes are often situated close to the permanent 
watercourses, for instance, their dens are located on sloping plains, hilltops, or 
other well-drained areas (Smeeton and Weagle, 2005:195).  
 
Swift foxes are considered as monogamous. Although they normally live in pairs, 
groups of three or two males and two to three females are occasionally found 
(Kilgore, 1969).  The mating season varies geographically, which occurs from 
December through to early January for the southern division of the range and to 
March for the northern division of the species (Kilgore, 1969; Hines, 1980; Carbyn 
et al., 1994; Smeeton and Weagle, 2005). A swift fox litter usually consists of four 
pups on average, who are normally born from mid-April to mid-May. The swift fox 
pairs are very loyal to each other, and they will look after their pups together 
(Smeeton and Weagle, 2005:196). They usually keep the young foxes for 4 to 6 
months, which is longer than other canid species in North America (Covell, 1992). 
 
The species has been declined because of the abundant farming and fur trading 
activities that have occurred since the European settlement of the Great Plains. 
They are very easy to trap, shoot and poison. The swift fox was still abundant in 
the early 1800s according to historical evidence (Smeeton and Weagle, 
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2005:197-200). However, it took only around 75 years to exterminate a species 
that was respected by the native tribes for 7,500 years. 
 
The swift fox is native to the short- and mix-grass prairies of the Great Plains in 
North America. Originally, the swift fox population extended from the southern 
portions of the Canadian prairie provinces south through Montana, eastern 
Wyoming, the Dakotas, Minnesota, and Iowa to the Texas Panhandle (Hillman 
and Sharps, 1978:154). There are historical records about the existence of swift 
foxes in Montana, Wyoming, North Dakota, South Dakota, Nebraska, Kansas, 
Colorado, Oklahoma, as well as Minnesota and Iowa (Moehrenschlager and 
Sovada, 2004:110). The map below indicates the past and present distribution of 
the swift fox range.  
 
FIGURE 6.2 THE HISTORIC AND PRESENT DISTRIBUTION OF SWIFT FOXES (SMEETON AND WEAGLE, 
2005:198) 
 
The development of an improved metal plough by John Deere in 1837 enhanced 
extensive farming activities, which has largely changed the native wild grassland 
to the arable field filled with fertilisers, herbicides, and pesticides in less than a 
century time. This dramatically affected the swift fox’s range. The swift foxes soon 
became homeless and unprotected from the weather and their enemies. Also, as 
with wild animals such as prairie dogs, prairie wolves, and coyotes threatened 
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the livestock; they were considered as pests and therefore poisoned, shot, and 
trapped by the ranchers (Smeeton and Weagle, 2005:197-200).  
 
Additionally, the swift foxes were hunted extensively for their pelts in the mid- to 
the late 1800s. The fur of the swift fox changes colour seasonally. It has dark 
greyish colour on the back, yellow-tan across the lower sides, the legs and the 
ventral surface of the tail, and white on the chest during winter. During summer, 
the fur becomes shorter and a much dark reddish colour. This makes it distinctive 
and luxurious. Based on the fur records that were kept at forts on the upper 
Missouri River in North Dakota, South Dakota, and Montana, for example, around 
80% of the total fox pelts turned in by trappers between 1935 and 1838 were swift 
foxes (Smeeton and Weagle, 2005:197-200). The American Fur Company 
obtained 10,614 swift fox pelts, only 1980 red fox pelts and 108 grey fox pelts 
from upper Missouri and Sioux region between 1835 and 1838 (Johnson, 1969). 
In the 19th century, according to the farmers in Kansas, the species was second 
only in numbers after prairie dogs (Wilkinson, 1999). According to the US 
Biological Survey, the overall decline of the swift fox population in the US 
happened as early as the mid-1920s (Bailey, 1926). Also, the number of swift 
foxes was rapidly decreasing in Canada between 1853 and 1857. For instance, 
the average number of swift fox pelts obtained by the Hudson’s Bay Company 
between 1853 and 1857 was 4,681, but the average number of swift fox pelts 
obtained was reduced to 500 (Smeeton and Weagle, 2005:197-200). According 
to a shipping log at Fort Benton, Montana on July 29 1875, 350 swift/kit fox hides, 
490 red fox hides, and 125 cross fox hides were traded (Williams and Muich, 
1998:23). The swift fox was last observed in Saskatchewan in 1928 and in Alberta 
in 1938 (Beck, 1958; Soper, 1964). There were no records of sightings of swift 
foxes in Montana at this time (Hoffman et al., 1969) and also none in North 
Dakota between 1915 and 1970, in South Dakota between 1914 and 1966, or in 
Nebraska between 1901 and 1953 (Jones, 1964; Pfeifer and Hibbard, 1970, 
McDaniel, 1976). The rapid decrease in the number of the swift foxes was not 
only the result of the destruction of the native prairie, trapping, hunting, and 
capture by dogs, but also because of the predator and rodent control 
programmes (Bailey, 1926). On the other hand, prairie dogs, squirrels, cottontail 
rabbits, white-tailed jackrabbits, deer mice, voles, western meadowlarks, 
mourning doves, horned larks, and lark buntings are the common preys of the 
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swift foxes (Hillman and Sharps, 1978:159). Predator and rodent control 
programs could threaten the swift foxes when strychnine or Compound 1080 was 
used. Also, zinc phosphide treated bait was used extensively for prairie dog 
control on the Pine Ridge Indian Reservation could have also caused problems 
to swift foxes (Schitoskey, 1975). 
 
The swift fox population was first reintroduced to Canada and after its success, a 
US conservation group ‘Defenders of Wildlife’ started the same reintroduction 
programme in 1998 (Smeeton and Weagle, 2005:197-200). The reintroduction of 
swift foxes started in 1983, which was 50 years after the extirpation of the range 
in Canada. The reintroduction of the species in the US was begun followed by 
the success in Canada by a US conservation group ‘Defenders of Wildlife’ 
(Moehrenschlager and Sovada, 2004:110; Smeeton and Weagle, 2005:197-200). 
Currently, the swift fox populations are still distributed within the historical 
boundaries, but have become more fragmented and much smaller as can be 
seen from the map below. 
 
FIGURE 6.3 LOCATIONS OF SWIFT FOX REINTRODUCTION (SMEETON AND WEAGLE, 2005:208) 
 
It is believed by most of the tribes of the Great Plains of North America that they 
have always been the people of their land and have never migrated (Smeeton 
and Weagle, 2005:197). They have strong connections with the natural world. 
This is proved by the rich heritage of traditions, customs, ritual ceremonies, 
proverbs, riddles, songs, myths and tales that preserved in the living memory of 
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the Plains tribes.  For instance, in all of their creation myths, human beings and 
wild animal were formed and placed in the landscape after their world was formed. 
Also, they believe that the forms and forces of the natural world such as plants, 
animals, rocks, waters, winds, air, and the Earth itself all have spirits. In their 
philosophy, the entities in the natural world are not only interrelated to each other 
in a physical way, but also in a spiritual way. In addition, the spirits of all things 
are directly encountered with human beings in dreams and visions and through 
ancient myths and tales (Smeeton and Weagle, 2005:191). 
 
In general, foxes have a long history with the Native American tribes of the Great 
Plains. They were usually trapped for pelts and consumption by these tribes by 
using different methods. In some tribes, foxes and wolves were usually caught in 
deadfall traps. The trap was often created by a heavy stone lying on a crosspiece 
that supported by a planting stick with meat tied on (Denig, 1930:538-539). The 
stone would then fall upon the animal and breaks its back when it eats the meat. 
The Cree people however would catch them in a different way by placing bait 
meat on each end of a revolving trap door above and beneath the cover of a pit 
or hole (Denig, 1930:538-539). Hence, the animal falls into the trap while trying 
to reach the bait. The Mandan people have simplified the trapping method that 
used by the Cree people. The foxes and wolves were caught in the pitfalls with a 
depth of eight or ten feet that covered by branches and bison meat pieces (Will 
and Spinden, 1906:121). The furs of all animals become tradable from mid-
September to mid-March of the following year. The quality and the price of the 
pelts are always judged by the thickness of the skin and fur. Therefore, they were 
usually hunted during this period and all the prime furs are taken off in the middle 
of winter (Denig, 1930:538-539). 
 
Foxes appear in the several creation myths of these tribes. For instance, in one 
of the versions of the creation myths of the Arikara tribe of North Dakota, the fox 
was the leader to let the little people out of the ground and guide them to their 
historic home in the Missouri Valley after the god-ordered flood that destroyed 
the wicked giants (Will and Hyde, 1964:211-212). Notably, in the Mandan 
creation myth, it seems that the fox and the red fox were not seen as the same 
animal. It is described that the fox was the first and the red fox was the second 
that sent up the vine to enlarge the small opening above their world by the chiefs 
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(Will and Hyde, 1964:218-219). The ‘fox’ appearing here could be the swift fox as 
they are very different in size and colour to the red fox.  
 
There are large number of clans with names including Foxes, Wolf, Foolish Dogs, 
Strong Hearts, Bulls, Pheasants, etc. among the Sioux and the Blackfeet tribes 
while only small number of similar clans appeared in the Assiniboin tribe. The 
wolf and fox clans are small and the only differences between them are their 
dances and songs (Denig, 1930:434). These clans could have been formed for 
dancing or other ceremonial purposes (Denig, 1930:434). Foxes are also 
connected with the native omens. The Native American Indians believe that if the 
wolves and foxes howl in a strange manner, it is not a good time for carrying out 
a war or a chase (Denig, 1930:497). Additionally, the barking of foxes and the 
howling of wolves were one of the common signals meaning ‘agreed upon 
requiring’ that used during the war (Denig, 1930:545). 
 
Dancing is considered as a very important part among the tribes. It is not only a 
way to express opinions and conform actions on most occasions, but also one of 
their principal ways to proclaim and hand down brave actions and other traditions 
to descendants (Denig, 1930:556). The dances were often performed by different 
societies such as Braves, Foxes, Bulls, Crows, etc. (Denig, 1930:556). Different 
parts of foxes were sometimes used during the dances. For instance, during the 
Brave’s Dance (Nappaishene) the tails of foxes are attached to the moccasins 
that worn by the male participants (Denig, 1930:558-559). Whereas, the Fox 
Dance (To-Kah-Nah Wah-Che) was usually performed by the societies called 
Foxes (Denig, 1930:561). In this dance, participants wear a costume consisting 
of a deer or antelope skin, shirt, bright yellow painted leggings, and a complete 
fox skin (noted sometimes kit-fox skins) around the neck and shoulders with the 
head lies on the breast of the participant and the tail hangs down the back (Lowie, 
1913b; Denig, 1930). The whole skin is usually decorated with the coloured 
garnishing of porcupine quills and bells around the fringed round edges, as well 
as polished buttons in the eyeholes (Denig, 1930:561). Also, a headdress of 
foxes’ teeth is placed across the middle of the head of the participant. The lances 
that they carry during the performance are wrapped with fox skin strips. The 
handle of the lance is usually sewed with foxes’ tails every 12 inches (Denig, 
1930:561). In addition, a song of foxes (To-kah-nah do-wan) is performed during 
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the Fox Dance. Interestingly, ‘fox’ is also appeared as a term in the lullabies that 
are sung to children by their mothers. For instance, “red fox come here; you will 
get a marrow bone to eat” (Denig, 1930:620). This could either indicate the actual 
consumption of fox bone marrow, or that the red fox has a symbolic meaning of 
‘good luck’. However, no further information was recorded about these lullabies. 
Foxes have always been related to the ritual practices among the tribes of the 
Great Plains. In the Mandan tradition, the corn priest would wear a headdress 
that was made of fox skins with his naked body during the spring ceremonies and 
the whole of following growing season (Will and Hyde, 1964:262-263). The singer 
would tie a red-fox skin around his head during the corn dance feast of the Groose 
Women Society of the Mandans and Hidatsas (Will and Hyde, 1964:268-274).  
 
Furthermore, other than the ethnographic background of the general fox, there is 
ethnographic information particularly relating to swift foxes. The swift fox range 
was known as native to the Great Plains and the kit fox range inhabits the deserts 
and arid lands of western North American as can be seen from the distribution 
map above. However, because of the morphological similarities between the swift 
fox and the kit fox and the classification of them as two distinct species was 
confirmed quite recent, sometimes in the old research papers and literature, they 
were not classified as two species. Therefore, ethnographically, they may carry 
same social status and meanings, and it could be that the kit foxes recorded in 
myths and legends of the Great Plains are actually the swift foxes.  
 
These Plains tribes observed the skills, behaviours, and qualities of swift foxes 
and believed that they were the messengers of mythic beings in their culture. For 
instance, the characteristics that associated with the swift fox were gentleness, 
humility, courage, persistence, loyalty, speed, and attentiveness, which are all 
applicable to humans. The Swift Fox Societies were usually associated with 
several social units of the Plains tribes, such as in accepting wives as an 
important part of their organization and ceremonies (Wissler, 1916). This could 
occur because of the observations of the family life of the swift foxes. 
 
In the creation myth of the Blackfeet tribe, the mythic being Napi and his friend 
Sinopah (meaning swift fox), were chased by a magnificent rock (Okotoks Erratic) 
all the way north to Okotoks for 500km (Smeeton and Weagle, 2005:190).  The 
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relationship with Sinopah (swift fox) has a long history within the Great Plains 
tribes. It is respected as “animal of the soul” among the Sikska, Pikani (Peigan), 
and the Kainai (Blood) tribes in the oldest oral traditions (Smeeton and Weagle, 
2005:192). Swift (or Kit) Fox Societies appeared among Plains tribes in the past. 
They were served as the “police”, with the responsibilities to maintain the order, 
defend their tribe from attacks from other societies, and perform sacred rites 
(Maximilian, 1843; Mails, 1972; Guilliford, 2000). Furthermore, according to 
Dorsey (1904), there was another “Fox Society” within the Skidi Pawnee tribe. 
The soft and luxury swift fox skins were usually used to make shirts for the 
initiates to wear during the ceremonies.   
 
On the other hand, according to the archaeological excavations of campfire sites 
left by the earliest North America people in central Alberta, Canada, the strong 
relationship between the swift fox and native Plains people existed thousands of 
years ago. The existence of the swift fox range in the Great Plains can be traced 
back to the early Blancan stage. Remains of swift foxes were recovered from 
Boss Hill Site near Buffalo Lake, which are dating back around 7,500 years (Doll, 
1982). Also, the human remains recovered at Pelican Late grave sites (dated 
from 4,500 to 3,500 BP) were found accompanied by a large number of bird and 
animal remains, as well as red ochre and copper fragments (Bryan, 1991:100). 
Most animal remains found were identified as swift fox and some of these bones 
were shaped into pear-shaped decorative pendants and beads (Bryan, 1991:100). 
Therefore, this suggests that swift fox remains were ritually treated for special 
purposes. 
 
FIGURE 6.4 ANIMAL BONES CUT INTO PEAR-SHAPED PENDANTS AND BEADS (BRYAN, 1991:101) 
 
	 246	
Swift fox remains were also found in Woodland sites (Grover Hand, Stelzer, Swift 
Bird, and Spawn Mound) (NISP=2), Middle Missouri sites (Jandreau, Langdeau, 
Jiggs Thompson, Medicine Creek) (NISP=11), and Coalescent sites (Potts 
Village and Molstad) (NISP=4) (Gilbert, 1969). Also, stated in Sovada et al.’s 
study in 2009, swift fox remains were also found in Walth Bay site, Sully site, and 
Hughes site.  Besides, swift fox remains (NISP=68, 3.9% of the total mammal 
NISP) and only three red/grey fox remains were recovered from Mobridge 
cemetery and village complex 39WW1 (dated around AD 1675-1780) next to the 
Missouri River (Parmalee, 1979:191-218). It was suggested that swift foxes were 
probably preferred locally. Moreover, skinning cuts were found on two lower jaws 
and on a metacarpal, butchering marks were seen on two lumbar vertebrae, on 
a tibia, and on an acetabulum, which suggest disarticulation practices and could 
be in the preparation of cooking (Parmalee, 1979:205-206). Also, remains of swift 
foxes were recovered from the Spiry Eklo site 39WW3 (NISP=89) and the Bamble 
site 39CA6 (NISP=5) near Mobridge (Lyman, 2016). 
 
Furthermore, Arikara, Mandan, and Hidatsa were the three major tribal groups in 
the Middle Missouri subarea which participating in a Plains Village lifestyle during 
the Post-Contact Coalescent period (Lehmer, 1971). According to Lehmer (1971), 
the cultural traditions of the historic Mandan and Hidatsa can be directly traced 
back to the Middle Missouri Tradition, while the Arikara culture was an outgrowth 
of the Extended Coalescent complex. Therefore, the social status, symbolic 
meanings, and ritual uses of the swift fox in Arikara, Mandan and Hidtsa tribes 
might be also originated from the Middle Missouri period. In addition, based on 
the archaeological records of swift fox remains at other sites, the swift fox is 
suggested as one of the regional preferred species since the prehistoric times. 
Therefore, the swift fox remains found from the Middle Missouri sites may indicate 
a ceremonial usage of the species. 
 
6.1.2 Biological Facts Relating to Dogs and the Related Ethnographic 
Background in the Great Plains 
It is commonly accepted that the dog was not only the earliest domesticated 
animal before the emergence of agriculture and domestication of other animals, 
as well as the only domesticated member among the canids. Other canids such 
as fox and racoon dog might have been bred for their fur, but have never been 
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fully domesticated.  As stated by Clutton-Brock (1995), the domestic dog (Canis 
lupus familiaris), was not only the first domesticated animal by us, but also was 
domesticated for various reasons such as companions, hunting associates, and 
guards. There are many contradictiong stories around the origin of the domestic 
dog. Some scholars have suggested that dogs were derived from the wild canids 
such as wolf, jackal, coyote, or even fox, while others have believed that it should 
be seen as a distinct species (Allen, 1920:433). According to the studies of 
mtDNA from different wolves and dog breeds, it is suggested that all dogs and 
wolves share a common ancestry (Miklosi, 2018:28). It is widely accepted that 
domestic dogs were derived from an extinct grey wolf (Canis lupus), ancestor of 
the wolf population (Vilà et al., 1997; Freedman et al., 2014). The timing of dog 
domestication is suggested as between 20,000 and 40,000 years ago based on 
recent genetic analysis (Botigué et al., 2017). Archaeological evidence, ancient 
mitochondrial lineages, and modern genomic data have assumed that Southeast 
Asia, Central Asia, the Middle East, and Europe were the possible primary 
locations of dog domestication (Thalmann et al., 2013; Wang, 2016; Shannon et 
al., 2015; Anderson et al., 2009; Botigué et al., 2017). 
 
Dogs were found all across the Americas before AD 1492 (Leonard et al., 2002). 
A number of researchers (such as Schwatrz, 1997; Fiedel, 2005; van Asch et al., 
2013) assert that dogs probably arrived in pre-contact America along with the first 
Pleistocene human migrants through the Bering Land Bridge. They may have 
been used to haul, to hunt, to guard, to warm beds, as well as to provide a source 
of food and fur during the migration. Large canid remains dated to the late Upper 
Pleistocene and suggested as Palaeolithic dogs were recovered from sites in 
Beringia and Siberia on the Ice Free Corridor Route such as Ulakhan Sular, 
Dyuktai Cave, Little John…etc. (Germonpre et al.,2017). Also, Pitulko and 
Kasparov (2017) have suggested that dogs could have been used to pull sleds 
and hunt alongside humans in Siberia up to 15,000 years ago based on a recent 
excavation of dog remains in eastern Siberia. 
 
The earliest dog remains found from the archaeological contexts in the Americas 
have been dated to 10,500 BP, while the deliberate dog burial was recovered 
from Koster site and dated to approximately 9,000 BP (Morey and Wiant, 1992). 
Besides, the dog skeletal fragment recovered from human waste remain in the 
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Hinds Cave of southwest Texas has been considered as the oldest genetically 
confirmed dog in the Americas (dated to 9,260 ± 170 Cal. B.P.) (Tito et al., 2011). 
The mandible fragment of a dog found at Danger Cave in Utah was dated to 
between 8000 and 7000 B.C. based on the analysis of the surrounding rock 
layers (Olsen, 1985). Dog remains dated to about 3500-4000 years old were 
recovered from Jaguar Cave, Idaho (Morey and Wiant, 1992; Gowlett et al., 1987). 
Dogs were widespread during the historical period. According to ethnohistorical 
records, they were used as haulers, hunters, herders, companions, sources of 
food, sources for cloths, tools, ornaments, and important ritual sources by the 
Native American people (Schwartz, 1997).  
 
It was suggested by Coues (1873) and Packard (1885) that the North American 
Indian Dog has a similar external appearance to the Coyote in general. However, 
this suggestion has been opposed based on the morphological studies of the 
skulls and teeth later. There was no evidence indicating that the North American 
Indian dogs were derived from coyotes. On the other hand, mtDNA data collected 
from archaeological dog specimens in the Americas indicates that both the 
ancient American domestic dogs and the Eurasian domestic dogs were derived 
from the Old World grey wolves (Leonard et al., 2002). Besides, recent studies 
on the mtDNA of the ancient dog remains in the Americas and the North American 
wolves have indicated similar mitochondrial haplotypes and therefore assumed 
the possibilities of either the post-domestication admixture between dogs and 
wolves, or an independent domestication of canids in the Americas (Koop et al., 
2000; Van Asch et al., 2013; Witt et al., 2015). However, the latest DNA analysis 
indicates that American dogs were not the decedents of North American wolves, 
instead, they were probably originated in Siberia and brought by people to the 
Americas (Ní Leathlobhair et al., 2018).  
 
The domestic dog can hybridise with other canids species (except Striped and 
Blackhacked Jackals) to produce hybrids (Lindblad-Toh et al., 2005). For 
instance, there is plenty evidence of hybridisation between the grey wolf and the 
domestic dog both in ancient and modern times revealed by the genetic studies 
(vonHoldt et al., 2010; Galibert et al., 2011; Klütsch and Savolainen, 2011; 
Wayne and vonHoldt, 2012). It is known that the female dogs are intentionally 
bred with the wild wolves by the North American Indians and the Eskimos (Allen, 
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1920:432). Besides, hybridisation between the dogs and the coyotes was also 
carried out by the American Indians of the Plains (Coues, 1873). Although it 
appears that the native dogs on the Plains have received more influxes of wolf 
blood than in elsewhere, there is no clear evidence showing that the intentional 
cross-breeding of dogs with wild canids was a very common activity performed 
by the Plains Indians, it was possibly only happened occasionally (Allen, 
1920:432). The hybrids of the wolves and the Plains Indian dogs were bigger in 
size (similar to the wolves) and stronger than ordinary dogs. For example, they 
could carry fifty to a hundred pounds by using a dog travois (Henderson, 1994; 
Young and Goldman, 1944).  
 
According to Allen (1920), there are seventeen American aboriginal domestic dog 
breeds including Eskimo dog, Plains-Indian dog, Sioux dog, long-haired Pueblo 
dog, larger or common Indian dog, Klamath-Indian dog, short-legged Indian dog, 
Clallam-Indian dog, Inca dog, long-haired Inca dog, Patagonian dog, Mexican 
hairless dog, small Indian dog or Techichi, Hare-Indian dog, Fuegian dog, short-
nosed Indian dog (Pachycyon), and Peruvian pug-nosed dog. The Plains-Indian 
dog and the Sioux dog were the two types of dogs existed and kept by the Plains 
Indians along the Missouri River (Allen, 1920). Generally, the Plains-Indian dog 
has a wolf-like external appearance with similar size and colour (usually tawny, 
but sometimes black and grey with a mix of white) of the coyote (Allen, 1920). 
The Sioux dog also has a wolf-like external appearance but usually with a grey 
colour and much bigger in size than the Plains-Indian dog (Allen, 1920). 
 
Dogs are not only the product, but also participants in human cultures (Schwartz, 
1997:2). They have been an indispensable part to human lives. Their traits, both 
cultural and physical, can be seen in human societies all over the world. The dog 
was also the only domestic species existing in most native American groups. 
There were no other animals allied with humans except dogs before the voyages 
of Christopher Columbus (Schwartz, 1997:2). They have played an important role 
in the myths, especially existed in the legends of the origin of different tribes. 
They were not only used for hunting, guarding, and seen as companions by 
humans, but also used for hauling and transportation in some cultures (Schwartz, 
1997:3). Their meat was prohibited severely among some groups, while 
considered as food with great taste or used sacredly during ritual practices in 
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other groups. Besides, dogs were not only viewed as the messengers who have 
the power to communicate with spiritual beings, but also believed as the spiritual 
guides for journeys into the afterlife in many Native American traditions. The 
origin and use of the domestic dog, as well as its relationship with the aboriginal 
people in North America were focused by many archaeologists over the past 
decades. For instance, a large number of canids remains have also been 
recovered from both late prehistoric and historic native village sites dated to 
approximately 900 A.D. in the Middle Missouri subarea of the Northern Plains, 
which indicate the intentional selection of large-sized strong dogs by the late 
native people and the occasional existence of dog-wolf hybrids (Lehmer, 1971). 
Remains of a canid that were collected from the Agate Basin site in Wyoming 
(dated to about 8000 B.C.) have been considered as the remains of a dog-wolf 
hybrid (Walker and Frison, 1982). 
 
In the story of the Cree of Central Canada, the dog has changed to a smaller size 
to live with people after winning the competition with the wolf (Brightman, 1993). 
In the creation myth, the Cheyenne people of Wyoming captured and hence 
raised young wolves or wild dogs to protect their camps from other tribes as well 
as to carry their equipment during the journey to the south in the fall (Seger, 1934). 
Besides, dogs have played an essential role in the story of the origin of the Sun-
Dance ceremony of the Cheyenne tribe, where five dogs were used to carry 
camping equipment for the medicine man and the accompanied woman in the 
journey of searching food (Dorsey, 1905). On the other hand, in the Hidatsa 
tradition, dogs are considered as magical friends with mythical powers (Wilson, 
1924). The Shawnee people believe that there are four creation periods and the 
earth was only occupied by the female deity Kokomh oena (our grandmother), 
her grandson, and her dog during the first creation period (Voegelin, 1936). In the 
legend of the Penobscot people, the dog was the only animal chose to ally with 
people when the Deceiving Man (the mythical hero of the tribe) gave a chance to 
all the animals (Speck, 1925). In the myth of the Micmac people, two dogs were 
the fighting companions of the hero Kuloskap to defeat evil creatures (Leland, 
1884). Also, in the creation myth of the Cahto (Kato) people, Nagaicho created 
the world with his dog (Leach, 1961). The Tlicho (Dogrib) people believe that they 
are the descendants of a woman and a dog (Bierhorst, 1985). The Chipewyan 
people believe that they and their food were both produced by a dog; therefore, 
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the flesh/meat of the dog has been considered as a taboo (Lamb, 1970). The 
marriage between a dog and a woman has been a popular myth among the tribes. 
In an Arapaho story, a woman got married with a white dog and had seven 
puppies, the dog husband and the pups hence turned into humans and taught 
people in the village how to treat their dogs. The Arapaho Dog Soldiers were 
considered as the descendants of the seven puppies (Dorsey and Kroeber, 1903). 
 
Besides, dogs were considered as great companions and usually treated 
differently in various native groups. They were sometimes viewed as protectors. 
For example, the Tlingit people of the Pacific Northwest Coast of North America 
believe that dogs can protect them from bears (de Laguna, 1960). In the story of 
the Haida tribe of the Queen Charlottes Island in northern British Columbia, a 
young hunter and his dog Maesk with great scenting ability have rescued a 
woman who was kidnapped by a bear (Barbeau, 1953). Also, sometimes dogs 
were treated as great hunting allies. Hunting was inseparable from ritual and 
magic throughout the Americas. Therefore, some special practices were used to 
advance the hunting and searching abilities of the dogs. For instance, the Tlingit 
people often tie the bones of prey animals around dogs’ necks and give the bears’ 
bones to the puppies to improve their hunting skills and scenting abilities 
(Emmons, 1991). The Shasta Indians sang special songs to improve the dogs’ 
scenting abilities and hunting powers (Schwartz, 1997:37). The Thompson 
Indians usually steamed, sweated, and bathed the dogs before hunting 
(Steedman, 1930). The dogs were often given a mixture made of boiled meat, 
raw meat, sulphur, and birch bark ashes by the Micmac hunters before hunting 
(Wallis and Wallis, 1955). Moreover, a great degree of special treatment towards 
dogs including being buried with their owners also occurred in some native 
groups (Kroeber, 1941; LaPena, 1978).  
 
Dogs similar in size and appearance to the coyotes or wolves have been found 
in most native groups according to the early visitors travelled to North America 
(Schwartz, 1997:30). The Plains Indian dogs were primarily used for 
transportation, and minorly for hunting and other purposes (Allen, 1920).  Dog 
travois was widely used through the Plains country from Saskatchewan to the 
Mexican Boundary (Allen, 1920). It was generally assembled by tying the smaller 
ends of two light poles and putting it on the dog’s shoulder, while keeping the 
	 252	
heavier ends apart with a crosspiece hence trailing on the ground. Each family 
probably required 6 to 12 dogs to load all their belongings (Ewers, 1955). The 
heavily loaded dogs could travel 5 or 6 miles per day (Schwartz, 1997). Indeed, 
the earliest written record of using dogs as pack-animals to drag household 
possessions during the camp moving activities by the American Indians was 
found in the writings about The Coronado Expedition from 1540 to 1542 (Pedro, 
1904). The Crow people might be the only Plains people who did not used the 
dog travois (Schwartz, 1997). Dog travois continued to be used as a 
transportation method by the Blackfoot, Cheyenne, Comanche, Pawnee, and 
Sioux peoples into the 19th century (Ewers, 1955; Roe, 1955). According to a 
Hidatsa woman, the dogs were used for hauling wood and other possessions. 
They were often trained and owned by women (Wilson, 1924). In a litter, 3 or 4 
largest puppies were carefully selected to train while the rest were to be killed to 
make sure the female dog in healthy condition. Loads were gradually increased 
in the training with the woman coaxing and encouraging. The training remains 
about four days in general. The dog could drag goods as heavy as 45kg on a 
travois according to a Wolf-chief of Hidatsa (Wilson, 1924). It is also suggested 
that dogs with carrying capacity of 30-40kg might have been used to haul timber 
resources for fuel, building maintenance and construction from the floodplain 
forest of the Missouri River Valley by the Arikara, Mandan, and Hidatsa people 
living in the Middle Missouri subarea (Griffin, 1977). 
 
On the other hand, dog-eating has sometimes been seen as a taboo, while it has 
been performed as a ritual practice in other native groups. For example, both 
tamed young wolves and dogs were kept by the Nootkan people along the Pacific 
Northwest coast of Canada, while the flesh of the dogs was seen as poisonous 
and therefore have never been consumed (Drucker, 1951; Schwartz, 1997:34-
35). And then, for the Haida people, the dog-eating performance has been a part 
of the potlatch rituals (large-scaled ritual activity consisting of “feasting, gift 
exchanging, and conspicuous consumption”), which usually carried out with the 
ceremonial dance near the end of the celebration (Murdock, 1936). Catching and 
eating live dogs have been involved in similar dog-eating ceremonies by other 
native groups such as the Kwakiutl and Coastal Salish and more complex 
dancing societies. It is believed that the ceremonial dancers have been 
possessed by the spirit of the wild ancestor of the dog – the wolf (Drucker, 1941). 
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Besides, apart from the ritual purposes, dog meat has been seen as refined or 
delicate food with great taste in some native groups. For example, dogs were 
raised specifically for consumption purpose by the southern Yokut people 
(Powers, 1976). Furthermore, most Plains groups ate dogs and the sacred dog 
feast was common in Plains traditions. For example, in the tradition of the Sioux 
of the Upper Missouri, a sacred dog feast usually was performed to give greatest 
honour to their guests (Catlin, 1841). Dog meat is also commonly used in the 
curing rituals by the Plains groups such as the Sioux, the Huron, and the Pawnee 
(Schwartz, 1997). The Oglala Sioux people likewise considered dog meat as a 
spiritual delicacy or medicine which could maintain people’s wellness. Dog stew 
is usually offered to conjure the spirits of the Thunder People by the medicine 
man during the yuwipi – a curing ritual (Powers and Powers, 1986). Dog meat is 
offered to Mother Earth and shared by people during the healing ritual performed 
by the Pawnee (Murie, 1989). The killing and eating of the dog have been part of 
the ritual that invoking the Creator Spirit Wakonda to help an individual to be 
succeed among the Assiniboin people (Denig, 1931). The Cheyenne people 
value their dogs greatly and believe that the dog meat can only be consumed 
ritually when nonnatural meat is required during some specific ceremonies such 
as the Massaum (the sacred Wolf Ceremony) (Schlesier, 1987). Thurman (1988) 
believes that at least two native groups on the Plains were given the name “dog 
eaters” in the 18th century. For instance, the Comanche were called Chariticas 
and the Arapaho were called sari tiqats (Berlandier, 1969; Thurman, 1988). In 
some groups, dog meat has been considered as a valuable meal gifted upon 
honoured guests. For example, according to Catlin (1841), the Upper Missouri 
Indians use dog meat to be an ideal dish to present to a respected visitor. To 
others however, the dog is viewed merely as a type of food similar to the fatted 
calf by some native people. A species of small dog was part of the regular diet of 
the Plains Lipans (Kiowa-Apaches) people (Berlandier, 1969). On the other hand, 
the Plains people might keep dogs as a strategy for their adaption, for instance, 
dog meat were used to prevent starvation during the harsh winters or bad 
weathers by the Blackfoot people (Thurman, 1988). Notably, the views on the 
dog-eating practices might be changed through cultural diffusions.  For instance, 
the dog flesh was originally the taboo to the Hidatsa people of the Plains as the 
dog was viewed as sacred. However, they have adopted the dog-eating practice 
after learning the Grass Dance from the Santee Sioux in the 1970s (Wilson, 1924). 
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In terms of archaeological evidence, cut and burnt dog bones were recovered 
from both prehistoric and historic Pawnee archaeological sites such as the Gray 
site, Barcal site, and Hill site in central Nebraska showing that dogs were 
consumed either as a regular food source or in the ritual feasting (Bozell, 1988). 
Dog remains comprise 30% of the total faunal assemblages and cut marks were 
found from some bone specimens at Omaha Big Village site in Nebraska (O’shea 
and Ludwickson, 1992). Dog remains comprise 18% of the faunal remains 
recovered from middens at the Arikara Buffalo Pasture site in South Dakota 
(Lehmer and Jones, 1968). Furthermore, it is suggested that smaller-sized dogs 
were more commonly used as food source while large-sized dogs were 
commonly used as draft animals and therefore considered as valuable. However, 
according to the fragmentation and cut marks existed on the osteological remains, 
they might also have been consumed either in the practice of specific rituals or 
during the periods of starvation (Morey, 1986).  
 
Furthermore, the conceptions of the spiritual world and afterlife in many cultures 
indicate the connection between the dog and spiritual beings, as well as death. 
For instance, dogs were viewed as messengers who can communicate with the 
spiritual world.  For example, dogs are considered as messengers to the Great 
Spirit and therefore used as sacrificial offerings to the Great Spirit by the Ojibwe 
people of North America (Bushnell, 1920). Dogs are killed, hung from poles, and 
finally buried carefully instead of throwing as rubbish.  Similarly, the Winnebago 
people used dogs as offerings during the sacrifice to Thunderbird for gaining war 
powers. The dogs were hence deliberately buried with a pouch of tobacco after 
the ritual (Schwartz, 1997). On the other hand, dog has always been considered 
as a spiritual guide or guardian who is closely associated with the land of the 
dead. For example, the three-headed dog Cerberus is known as the keeper of 
the Gate of the Underworld in Greek mythology. Besides, it is also believed that 
dogs have souls and usually connected with certain stars such as Sirius 
(Schwartz, 1997:93). Similar relationships between dogs and the article of death 
have also been found in the myths of the Americas. Dog remains in 
archaeological records may also reflect these commonly accepted conceptions 
on the associations of dogs with death. Archaeological dog remains exist in 
different categories. Disarticulated dog skeletal remains found are suggested as 
consumptions remains. Tools that were made of dog bones were occasionally 
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found at archaeological sites. Sometimes pierced dog teeth were found 
suggesting that they were used as ornaments or jewelleries. Complete or partial 
dog carcass were also recovered with or without human remains which could 
indicate that they were buried intentionally and might be part of an event of some 
significance to the people involved, either ritually or emotionally. For example, 
intentional dog burials were recovered from Stilwell II site and Koster site in the 
Illinois River Valley. These remains have been dated to between 10,190-9630 cal 
BP in the recent radiocarbon analysis, which are not only the earliest remains of 
domesticated dogs found in the Americas, but also the oldest deliberate individual 
dog burials found among archaeological sites worldwide (Perri et al., 2018). At 
least three dogs were recovered from the Koster site. A grinding stone and a clam 
shell have also been found by the side of the cranium of a dog. However, there 
are no signs of burning and cut marks found on these dog skeletons, indicate that 
they were treated specially and probably neither butchered nor cooked (Morey 
and Wiant, 1992). Besides, the carcass of a small male dog (dated to about 5500 
B.C.) was recovered from a prepared cave at Rogers Cave in Missouri (McMillan, 
1970). 18 deliberate dog burials were recovered from the Eva site in Tennessee, 
where four of them were found buried with humans and fourteen were buried 
individually (Lewis and Lewis, 1961). 
 
6.1.3 Biological Facts Relating to Wolves and the Related Ethnographic 
Background in the Great Plains 
The wolf has always been considered as a mysterious animal who always hides 
under the shadows of the wild and is hardly traced by the humans in most parts 
of the world (Bauer, 1994:30). The meat of large mammals is the main food 
source for wolves, and this defines their territory and social habits. They have the 
ability to travel long distances and corporate for pack hunting to get hold of their 
prey. Vast wild spaces like the prairies, open foothills, arctic tundra, wetlands, 
meadows, mixed forests that would support enough prey are usually required for 
wolves to thrive (Bauer, 1994:16). It is often difficult for wolves to survive in places 
such as large unbroken evergreen forests and areas that experience deep winter 
snow due to the lack of prey (Bauer, 1994:19-20).  
 
Wolves are highly social animals, and in essence, are the most sociable species 
in Family Canidae (Schwartz, 1997). Compare with other animals, a much 
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advanced social system with strict ranking, hierarchical cooperation, and complex 
communication skills have been developed in the wolf society. Pack hunting is a 
very important part to the wolf society. It is not only a guarantee for the wolves to 
survive in the cold winters, but also is an advantage during the summer months 
that would allow wolves to acquire sufficient nutrition for the new born pups. 
Besides, elderly and disabled wolves are also benefited from the pack. 
Sometimes they are fed with the young pups by the pack members, sometimes 
they live on the food remains left after being rejected by the pack (Bauer, 
1994:20). Howling and scent are the most common means of pack regulation. 
The primary function of howling is to gather a dispersed pack (Zimen, 1975). A 
wolf pack is usually successfully managed through the juvenile compliance, the 
connections between mated pairs, and other manifestations of dominance or 
submission (Bauer, 1994:20). The amount of food available will dictate the size 
of a pack. Violence erupts between pack members when the availability of prey 
is not adequate to the needs of the pack (Bauer, 1994:20).  
 
The annual oestrus period for female wolves could be as early as January and 
April at the latest, depending upon the latitude of the habitat, where the southern 
wolves mating earlier than their northern counterparts (Bauer, 1994:20). A litter 
of one to six young follows a gestation period of nine weeks. A female frequently 
uses the same den each year, which is often located in a natural cave, burrow, 
underneath deadfall, or some other obscured spaces (Bauer, 1994:20). Wolves 
are at their physical peak in autumn when they develop long and thick pelts in 
advance of the winter months. During this period, young pups that were born in 
the previous spring are now old enough to join the pack during hunts and are not 
necessarily reliant on adults for nourishment (Bauer, 1994:28). 
 
The grey wolf (Canis lupus) and the red wolf (Canis rufus) are the two widely 
known wolf species in the world currently although sometimes the Ethiopian wolf 
(Canis simensis) has been considered as either a distinct species of wolf or a 
very closed relative of wolf. However, the taxonomy of wolf has always been a 
controversial topic. It is suggested by some scholars (Berta, 1988; Kurtén, 1968, 
1984; Nowak, 1979) that there are about nine wolf species ever existed including 
Canis priscolatrans, Canis etrusus, Canis armbrusteri, Canis gezi, Canis nehringi, 
Canis dirus, Canis mosbachensis, Canis rufus, Canis lupus, while other scholars 
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(such as Goulet, 1993; Hoffmeister and Goodpaster, 1954; Lawrence and 
Bossert, 1967, 1975; Martin, 1974; Webb, 1974; Wayne and Jenks, 1991) 
considered those species are actually the subspecies of Canis lupus. There are 
many arguments on the taxonomic status of the red wolf (Canis rufus). It could 
be either a distinct canid species of southeastern North America, a subspecies of 
the grey wolf, the consequence of hybridisation between the grey wolf and the 
coyote, or even a breed of the domestic dog (Brownlow, 1996; Mech, 1970; 
Nowak and Federoff, 1996, 1998; Reich et al., 1999; Roy et al., 1996; Wayne et 
al., 1998; Wozencraft, 1993). The conception of the red wolf being a subspecies 
of the grey wolf has been followed much widely. Notably, the red wolf, with 
identical social and predatory behaviours to that of the grey wolf, is a species 
occupied only in southeastern North America and does not exist in other places 
of the world.  
 
The grey wolf (Canis lupus) was the most common terrestrial mammal two 
centuries ago. It could be found in any habitats in Europe, northern Asia and 
North America aside from the rainforest, arid deserts and high alpine locations 
(Bauer, 1994:15; Nowak, 2005). However, the species has become extinct in 
most parts of Western Europe, USA, and Mexico (Boitani, 1995; Mech, 1970). 
They are distributed only in uninhabited areas and wilderness today as their 
range has been narrowed by humans (Mech and Boitani, 2004). With a weight of 
up to 62 kg it is known as the largest wild canid. They usually hunt larger 
mammals such as bison and deer. The smallest prey for the grey wolf is the 
beaver. An adult grey wolf can consume up to 9 kg of meat per meal (Nowak, 
2005). Although the grey wolves prefer to move during the night, more daytime 
movements would be carried out during the cold weather (Nowak, 2005). The 
wolf pack usually starts the journey at dusk and returns to the den or the assembly 
place at dawn in the summer months, while they travel on a single track during 
the winter. The grey wolves can travel up to 200km a day (Mech, 1970). The 
basic colours of the grey wolf are white, grey, and black, but often highly varied, 
some grey wolves even changes colour with age. (Bauer, 1994:16) 
 
The subspeciation of the grey wolf in North America has always been argued by 
scholars. For instance, there were 23 subspecies in Goldman (1944)’s 
classification, 24 subspecies in Hall and Kelson (1959)’s classification, and 21 
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subspecies in Bauer (1994)’s classification. However, Nowak (1995) has 
proposed that only 5 subspecies (the Arctic Wolf Canis lupus arctos, the 
Northwestern wolf Canis lupus occidentailis, the Great Plains wolf Canis lupus 
nubilus, the Mexican wolf Canis lupus baileyi, and the Eastern wolf Canis lupus 
lycaon) of grey wolves ever existed in North America based on morphometric 
studies. It is difficult to tell the differences between the subspecies of the grey 
wolf by eye as their external appearance are very similar.  
 
Prior to western expansionism, the grey wolves were common throughout 
Missouri. However, their numbers were significantly reduced from 1900 to 1915 
by the encroaching human settlers, who nearly eradicated these 60- to 170-
pound carnivores from their natural habitats in North America (Schwartz and 
Schwartz, 1981:349). During those times, humans hunted the grey wolf due to its 
predilection for hunting domesticated livestock and large game animals. The 
Great Plains or “buffalo” wolves that were mainly lived on the bison herds and 
once widespread in North America, are now considered as extinct. The last one 
was wiped out by 1926 (Busch, 2007). A captive breeding program has been 
carried out to prevent the extinction of Mexican wolves. Only small numbers of 
them can be seen in the wild and recovery areas in modern times (Bauer, 1994). 
Besides, the populations of other grey wolf subspecies such as the Arctic wolf 
and the Eastern wolf have also been declined dramatically. Today, the grey wolf 
is listed as a protected species with some activities of reintroduction carried out 
in a number of locations and increasingly appreciated for its role in the native 
wildlife population of North America (Schwartz and Schwartz 1981:349).  
 
The wolf is considered as an important animal among the traditions and beliefs 
of the indigenous peoples throughout America. The species was once 
widespread across North America and closely associated with the native people. 
When discussing the relationship of North American indigenous peoples to 
wolves, Bringhurst (2008:169) marks a critical difference between man’s earliest 
encounters with these animals by dividing them into two main groups: the first 
takes place in what he calls ‘mythtime’; the second transpires in reality, or what 
is termed human or historical time. The ‘mythtime’ category includes those tribes 
whose cultures and traditions honour the wolf as a creation figure. Analysis of the 
creation stories of certain tribes helps us to understand the connection they have 
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with wolves. Scholars such as Wallace and Hoebel (1948), Ramsey (1977), 
Buller (1983) and Pierotti (2011a, 2011b), have studied examples from the 
Shoshonean tradition, and the language groups encompassed by it, including the 
Shoshones, Comanches, Paiutes, Utes and Gosiutes. In these stories, Wolf is 
presented as the benevolent creator alongside Coyote, the devious little brother. 
Many of the myths explored in this study reveal that native tribes who view the 
wolf as a spirit of creation have a respectful and sometimes reverential 
association to them. These stories have been continually evolved as dynamic 
representations and modern interpretations of the traditions from which they are 
drawn. The following sections on creators and tricksters will take a more detailed 
look at these stories. 
 
The Tonkawa people from the east central Texas alleged a mythological wolf as 
their oldest ancestor. Their name ‘tonkawa’ translates as ‘the people of the wolf’. 
In the Tonkawa tradition, their subsistence only relies on hunting and they would 
never resort to farming as they consider themselves as the descendants of 
wolves (Moore, 2015). Also, the Skidi/Skiri people of the Pawnee tribe, also 
known as the Wolf Pawnee, lived along the Loup (Wolf) River in present-day 
Nebraska and have attributed themselves to wolves and imitate the behaviours 
of wolves. They were known to live like wolves, travelling great distances day and 
night, feeding off the scavenged remains of other animals, and going without food 
if none was available. Also, the war parties within the Pawnee tribe were called 
‘araristaka’ with the meaning of white wolf gangs (Hampton, 1997). Besides, a 
number of First Nations peoples in the Pacific Northwest also believe that the 
origins of their tribes were closely related to the wolf. For example, the Tlingit 
people consider themselves to be either the wolf or the raven. In this case it is 
not the wolf but the raven who is seen as the creator, while the wolf takes the part 
of friend and teacher (Muir, 1916). On the other hand, according to Ray (1967), 
the Inuit people believe that wolves are able to communicate with the spirit of the 
universe ‘tunraq’, hence, the shamans learn the songs from the wolves and use 
them to connect with such spirit.  
 
Running through the stories taken from Bringhurst’s second category is the 
theme of the wolf as saviour or guide. These tales are usually rooted in historical 
time, also sometimes quite recent, and commonly feature wolves in the role of 
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teaching. In particular, the wolves that exist in those stories are usually found 
instructing people on how to hunt in unfamiliar lands, thus equipping humans with 
the tools for survival and enabling them to flourish. Other versions of the stories 
always describe a female or young person who has got lost and hence been 
accepted into a pack of wolves for some time, before eventually returning to their 
tribe. For example, in an Arapaho story, a lost boy has been saved and raised by 
the wolves (Shoshone and Arapaho Tribal Fish and Game Department, 2007). 
Notably, although the premise of these stories is the same, there are many 
alternative endings from tribe to tribe dealing with the protagonist’s homecoming. 
On the other hand, the Ojibwe people show their relationship with wolves clearly 
in their creation story (Benton-Banai, 1979). The wolf (Ma-en’-gun) was a 
companion for the Original Man created by the Creator. The Creator declares 
their fates to be entwined, decreeing that both shall be revered, and that whatever 
befalls man will also befall wolf. On the other hand, among the tribes that hold 
wolves in high esteem as teachers and role models are those that inhabited the 
Great Plains or the outskirts of the forestlands to the west of the Mississippi river, 
such as the Cheyenne, Lakota, Blackfoot, Assiniboine, Arikara, Arapaho, 
Pawnee, and in particular the Shoshone (Hampton, 1997). Focusing first on the 
Cheyenne tribe, who call themselves the Tsistsista (Schlesier, 1987), the history 
of their association with wolves can be traced back through the ages. An elder of 
the tribe has described the four eras in their history including ‘the time before the 
tribe was struck by disease’, ‘the time of the dogs/wolves’, ‘the time of the buffalo’, 
and ‘the time of the horse’ (Powell, 1979). Evidence of tales and images from the 
latter two periods in Cheyenne history has been well-documented by the 
Europeans since their invasion and colonisation of North America, while only a 
few clues about ‘the time of the dogs’ is understood with certainty. It is already 
well-known that buffalos and horses were important aspects of life on the Great 
Plains, but the inclusion of dogs in the naming of one of their historical eras 
implies that they were equally important to the Cheyenne people. Besides, if the 
‘dogs’ in the name refers to the actual domestic dogs, then the tribe’s relationship 
with dogs must have begun long ago, back when they were essentially wolves. 
This can also be seen by the fact that the indigenous people usually use the same 
word for dog and wolf. It is suggested that either because their dogs were closely 
related to the wolves or their dogs were actually wolves. This approach of using 
the same word to refer to ‘dog’ and ‘wolf’ was also seen with some tribes such as 
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Osage and Lakota (La Flesche, 1995; Marshall, 1995). Furthermore, according 
to an elder of the Cheyenne tribe, the ‘dogs’ they had during the ‘time of the dogs’ 
were very likely to be the wolves (Pierotti, 2011a). Besides, similar to the 
descriptions in the commonly known Lakota tale ‘The Woman Who Lived with 
Wolves’ (Marshall, 1995), some members of the Cheyenne tribe, who were said 
to be saved and treated well by the wolves and lived with them previously, have 
claimed to be able to interpret the howling of wolves and thus have the ability to 
forestall danger or forewarn the tribe. Furthermore, as stated by Schlesier 
(1987:82), the traditional Cheyenne beliefs tell of two sacred wolves – the male 
protector Maiyun and his female companion the Horned Wolf, who imparted all 
hunting knowledge and skills to the first tribespeople. These two wolves were 
known as the masters of the grasslands and guardians of all creatures who lived 
there. They even shared their kill or left meat for other species such as fox, raven, 
and coyote on the grasslands. Later, with the arrival of man, Maiyun decided to 
share his wisdom. Therefore, to respect the teachings of the wolves, the 
Cheyenne people usually invite them to share their kill. On the other hand, the 
Blackfoot people attributes their hunting skills to the teachings of wolves. Their 
skills excel in bison hunting, by mimicking the behaviour of a wolf pack. They 
would make a member of the bison herd isolated and either drive it to exhaustion 
or steer it up an incline, and hence chase it until it fell or driving it over a cliff to 
its death. Hernandez (2013) recounts another traditional Blackfoot story in which 
a pack of wolves encounters a family on the brink of starvation and supplies them 
with food until they are strong enough to hunt for themselves again. Such stories 
show the Blackfoot as having a companionable relationship with wolves. Besides, 
in order to gain hunting skills from the wolves and encourage them to join the 
hunt, the Blackfoot hunting parties would sleep on the wolf pelts and sing specific 
songs. For example, as described by Grinnell (1892), the Blackfoot hunters would 
sing a song to refuse to be the food of the wolves and instead promise to feed 
them from the kill if the wolves would consent to help them, when they hear the 
wolf howling nearby. Collaboration between indigenous peoples and wolf packs 
can be seen in many of their stories, in terms of guiding each other to food 
sources and subsequently sharing the food resulted in a mutually beneficial 
relationship. Also, it is clear that the tribes willingly fed the wolf packs they were 
connected with. ‘The Legend of the Friendly Medicine Wolf’, a Blackfoot narrative 
told by a medicine man called Brings-Down-the-Sun, describes a woman who 
	 262	
was rescued by a wolf, explained to other people in her village that the wolf should 
be respected and treated as a friend (McClintock, 1910). Also, Brings-Down-the-
Sun recounts a superstition that a gun would never fire straight again if it had 
been used to shoot a wolf or coyote. Stories from the Lakota, or Sioux, tribe also 
demonstrate the guidance and teaching of wolves. Marshall (1995) describes a 
Lakota (Sioux) tale involving a pack of wolves rescuing a woman who was hurt. 
She lives with the wolves until she is well again, learning from them during her 
stay, and the pack provides food for her and teaches her invaluable new skills. 
She returns to her tribe with directives from the wolf pack’s leader. An interesting 
feature of this story is the fact that the woman never takes a higher position within 
the wolf pack, which is usually regarded as a crucial aspect of domestication. The 
wolves are viewed as teachers and brothers rather than her subordinates. 
Furthermore, the affiliations between humans and wolves also occur in regions 
outside the Great Plains. For instance, the Koyukon tribe, native to Alaska, 
admire wolves for a number of qualities, such as hunting skills, power, intelligence, 
and highly developed senses (Nelson, 1983). Like the Cheyenne and Lakota 
tribes, the Koyukon also attribute their hunting techniques to the ancient 
teachings of the wolves. They have a number of laws governing their treatments 
towards wolf carcasses. It is believed that a wolf’s spirit can be called into 
existence by speaking its name, which might provoke its anger. Misfortune and 
death are the possible consequences caused by offending the wolf spirit.  
 
Furthermore, it is possible that early humans learned to hunt by imitating the 
wolves. For example, many Plains hunters would dress in wolf skins, craw their 
hands and knees, and move like the wolf, when they hunt the buffalo (Marshall, 
1995). A similar event has been illustrated by George Catlin in his painting 
‘Buffalo Hunt, Under the White Wolf Skin, 1844’ (Pierotti and Fogg, 2017). As can 
be seen from above, many of the indigenous tribes of the Great Plains benefitted 
from their mutual associations with wolves, learning their hunting techniques from 
the wolves and then reciprocating by portioning out their kills (Hampton, 1997:30–
62). However, Schlesier (1987:4) has pointed out another reason for tribes to 
share their kills with the wolves. The sharing of spoils from successful hunts could 
also be considered as a kind of offering to show the respect to the protector spirits. 
Indeed, protector spirits such as Maiyun were widespread throughout the 
traditions and cultures of North American tribes (Pierotti, 2010). According to the 
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beliefs, the protector spirit was not necessarily a benevolent figure, he also has 
the power to punish hunters for the ill-treatment of any creatures within his 
domain by bringing misfortune such as sickness and harm, or denying access to 
their prey.  
 
6.1.4 Biological Facts Relating to Coyotes and the Related Ethnographic 
Background in the Great Plains 
The coyote (Canis latrans) is a native canine species of North America, also 
known as brush wolf or prairie wolf, American jackal (Gese and Bekoff, 2004). It 
is a close relative to the wolf, with a similar external appearance but distinct 
ecology and social structure (Pierotti and Fogg, 2017). They are clever enough 
and highly adaptable to survive in different circumstances without depending on 
humans, either away from or close to human societies and ecology (Dobie, 1961; 
Fox, 1971; Bright, 1993; Papanikolas, 1995). It is believed that the distribution of 
coyotes was restricted to northern and central Mexico, southwest parts and plains 
regions of Canada and the US before the arrival of the Europeans (Moore and 
Parker, 1992). The species hence expanded throughout the US after 1900 with 
the removal of wolves and land conversions (Moore and Parker, 1992). They are 
most abundant in the northern prairies and western Missouri (Schwartz and 
Schwartz, 1981:263). As can be seen in Figure 6.5, the species is common in 
almost every parts of North America. The overall population of coyote has been 
steadily increased over the past 50 years and become the largest among the wild 
canids in Missouri. This expansion in range and density was not only because of 
the species’ natural extension, but also due to the relocation of the species by 
humans (Schwartz and Schawartz, 1981:263). The coyotes generally share the 
living environments with both red foxes and grey foxes in Missouri. The coyotes 
have gradually taken over the red foxes’ habitat and outpaced the presence of 
that species, while also adopting a dominant role over the grey fox. 
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FIGURE 6.5 DISTRIBUTION OF COYOTE (SCHWARTZ AND SCHWARTZ, 1981:263) 
 
Brushy country areas at the borders of forests, broken forests, open grasslands, 
and wide agricultural lands are the preferred habitat for coyotes (Schwartz and 
Schwartz, 1981:263; Nowak, 2005). During breeding season coyotes require 
dens in unexploited lands close to forests to raise their young, but they are 
content to sleep on obscured and sheltered pieces of ground during the rest of 
the year. One coyote family typically owns a number of dens to allow flexibility in 
case of infestation by pests or a need to escape a predator. Coyotes often re-
appropriate dens first laid out by woodchucks, skunks, badgers or foxes, although 
they may create their own in loose soil occasionally. Coyotes typically inhabit a 
home range of 25-30 miles in diameter, although this area shrinks to 3-4 miles 
during the breeding season. They prefer to travel along the old trails or the ridges 
on the partially opened countryside (Schwartz and Schwartz, 1981:263). Their 
glandular scent, faeces, and urine are often used to mark territories at some 
places in their journey. 
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The mating season for coyotes occurs in late winter and early spring, from 
January to March (Schwartz and Schwartz, 1981:264; Nowak, 2005). Unlike dogs, 
this is the only period that coyotes mate. Coyote pups are normally born in April 
or May, after a gestation period of 58 to 65 days (Nowak, 2005). There are 5 to 7 
pups in a litter on average, although it could be as low as 2 and as high as 19. 
Coyotes are monogamous to an extent, with some parings lasting one year and 
others spanning a lifetime. Nuclear families are evident, as it is rare for two 
females to share a den to raise their young. When such sharing does take place, 
the females are always from the same lineage, and it is suggested that such 
sharing is limited to a mother-daughter pairing. Besides, another adult may be 
occasionally found in the den who serves as a nursemaid to look after the young. 
The coyote pups generally open their eyes after 8 to 14 days following birth 
(Schwartz and Schwartz, 1981:264; Nowak, 2005). Notably, the round-shaped 
eye pupils of the coyote pups would distinguish them from the fox pups clearly. 
At the age of about 2-3 weeks, the coyote pups may leave the den for the first 
time. They are only allowed outside for limited periods of time until they have 
reached 5 to 6 weeks of age (Schwartz and Schwartz, 1981:264; Nowak, 2005). 
Co-parenting is often practiced by coyotes. The father is tasked with providing 
food, while the mother cares for the young (Schwartz and Schwartz, 1981:265). 
Both parents would provide partially digested food for the pups at the weaning 
stage (i.e. usually when they are 8 weeks old). Some of the pups may disperse 
from the parental range, while the others stay until they are 2 or 3 years old as 
helpers who would provide more protection for the next litters (Nowak, 2005). 
Furthermore, as mentioned earlier, the interbreeding between coyotes and dogs 
or wolves is occasionally happened. Notably, there have always been difficulties 
in the identification of coyotes from some breeds of the domestic dog, dog-coyote 
hybrids, and the red wolf (Schwartz and Schwartz, 1981:260). However, it is very 
easy to distinguish the coyote from the red and grey foxes based on the size, fur 
colour, length of the tail, and the round pupil of the eye (Schwartz and Schwartz, 
1981:260).  
 
Unlike the more sociable wolves, it is rare for coyotes to hunt as a pack. Coyotes 
normally hunt individually, in pairs, or in family units as the majority of their preys 
could be obtained easily by a single animal or a family, especially it is known that 
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coyotes have demonstrated some intelligence on their hunting methods (Nowak, 
2005). Their diet is highly varied and usually changes seasonally. Although the 
majority of the coyote’s diet consists of small mammals native to its territory, it is 
not uncommon for a coyote to supplement these animals with reptiles, birds, 
amphibians, insects and even fish (Bauer, 1994:56-57; Nowak, 2005). Large 
mammals are sometimes on the menu, subject to availability and location. During 
the deer hunting season, coyotes frequently dine on wounded elk and deer who 
have managed to elude the human hunters. At the end of the winter season, 
coyotes would take advantage of the weakened state of large mammals. Their 
diet expands to include young mammals, such as deer fawns or domestic calves 
during the spring time. Coyotes also eat vegetable matter, such as the fallen fruit. 
For instance, according to research studying the diet of 770 coyotes in Missouri, 
they rely on a wide variety of foods, including livestock, rabbits, mice and rats, 
other wild mammals, poultry, mammalian flesh, wild birds, insects, as well as 
plants (Schwartz and Schwartz, 1981:264).  
 
Similar to foxes and wolves, coyotes move more frequently in the evening hours 
than during the daylight (Schwartz and Schwartz, 1981:264; Nowak, 2005). Their 
activity peaks are at dawn and dusk. They are more likely to be found during 
daytime when they are caring for the young pups in summer. These swift 
creatures can reach the speed of up to 64 km per hour for short sprints, and they 
are easily able to swim (Nowak, 2005). Coyotes can travel in great distances. 
Some young coyotes would leave their parents in autumn and winter and travel 
to a distance of 80-160 km (Banfield, 1974; Bekoff, 1977; Gier, 1975). According 
to a study on coyotes in Iowa, individuals were found travel to a distance of up to 
323 km (Andrews and Boggess, 1978). There is also a record showing that an 
individual coyote in south-central Canada travel to a distance of 544 km (Carbyn 
and Paquet, 1986). Also, coyotes are known for their intelligent nature, and have 
been observed to take pleasure in play and outmanoeuvring other animals. 
 
Coyotes have been hunted and killed by humans for mainly three reasons, which 
are very similar to those reasons for how foxes have been treated somehow. 
Firstly, they were trapped and poisoned to reduce the losses of livestock and 
poultry caused by coyotes and foxes (Schwartz and Schwartz, 1981:266). 
Secondly, similar to fox hunting, coyotes are hunted for sport on some occasions 
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(Schwartz and Schwartz, 1981:266). Dogs or decoys could be used during such 
sport. And finally, the coyote fur is widely known for its quality and beauty. The 
texture and colour of coyotes’ furs vary geographically. For instance, the 
subspecies living in the north part at higher latitudes usually have the long rough 
coat with darker and greyer colours, while the coyotes living in the desert have 
shorter furs with the yellow brown colour (Young and Jackson, 1951). The length 
of the pelage also changes seasonally, with it being much longer in winter than 
during summer. There has been an increased demand for the long-haired coyote 
furs in the clothing industry with the growth in the coyote population over the past 
50 years (Schwartz and Schwartz, 1981:265). However, the use of coyote pelts 
for making scarfs or trimmings of the coats has been limited recently to protect 
the species.  
 
Coyotes are also served as important figures by the indigenous peoples in North 
America. They are rooted in their traditional stories and mythologies. Due to his 
cunning, creative, selfishness, and hubris natures, the coyote has been given 
several roles in the stories, such as a creator, a trickster, a spoiler, and has been 
attributed with great powers by many North American tribes. For example, the 
Old Man Coyote appeared as a fool, transformer, and trickster in the mythology 
of the Crow tribe (Gese and Bekoff, 2004). On the other hand, the coyote appears 
togethers with either the wolf or the fox in many creation stories, while also 
sharing some roles and iconographies with the wolf and the fox. For instance, 
sometimes the wolf is considered as the creator of everything, while the coyote 
was regarded as a younger brother or sub-creator who stands on the opposite 
side to the wolf, and has been given a conflict relationship with the wolf. For 
example, the coyote is appeared as a spoiler who destructs what his brother wolf 
did and brings difficulties to human lives in Shoshonean folklore (Pierotti and 
Fogg, 2017).  Besides, the figure of Coyote is used to educate the younger 
members of the Shoshone tribe. Wolf is seen as the more understanding of the 
two characters, the idealist, while Coyote could be called the realist. Despite 
being the role model, it is not Wolf who teaches children the realities of life, but 
Coyote (Pierotti and Fogg, 2017). Also, the coyote is responsible for the reality of 
Earth, while the wolf is in charge of the heaven in the Numic philosophical 
tradition (Pierotti and Fogg, 2017). Similarly, the coyote is believed as a creature 
who preserves Earth from the over population of humans by bringing death to the 
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world by the Yanas and Navajos peoples (Flores, 2016). Also, some traditions 
such as the Salish and Nez Perce, the coyote is described as an immortal and 
powerful helper who was born before the mankind and assisted the creator 
(Flores, 2016). The Salish and Nez Perce people believe that the coyote has 
created some landscapes in the west part of America (such as made the Missouri 
River flow), as well as protect them from the monsters (Flores, 2016). The coyote 
has also been credited as the creator of humans in the Miwok mythology (Powers, 
1976). Likewise, many Great Plains tribes believe that the coyote was ‘God of the 
Plains’ (Gese and Bekoff, 2004). For instance, the coyote is described as the 
creator/father of the founders of the Great Plains tribes in the Paiute legend. 
Basically, the founders were the tiny babies of the coyote and a female deity’s 
daughter that were born in a jug, which hence distributed across the land by the 
coyote. Hence, the Gosiute people believe that their founder was the last man to 
come out of the jug (Underhill, 1965). Meanwhile, a creation story of the Salish 
tradition describes how the coyote and the fox prepared the world for humans 
(Brown, 2001). Furthermore, similar to the wolf, the coyote is seen as a 
messenger of spiritual beings, as well as a spiritual animal itself. For example, 
the coyote is considered as ‘God’s dog’ by the Navajo people of the southwest 
(Gese and Bekoff, 2004). The Flathead people view the coyote as a species with 
great power who likes humans (Young and Jackson, 1951). Moreover, the coyote 
has appeared in some traditions as the teacher or inventor. For example, the 
Karuks people believe that the coyote has not only taught them the hunting 
techniques, but also invented the fire (Flores, 2016). 
 
v 6.2 The Site 
Mitchell Prehistoric Indian Village is an earthen lodge village site of the Initial 
Variant of the Middle Missouri Tradition, which situated in the James River Valley 
of the southeastern part of South Dakota (Alex, 1973, 1981; Karr et al., 2010, 
2011, 2015a, 2015b; Meleen, 1938). The total area of the site is about 25000m2, 
which includes remains of more than 80 earthen lodges (Alex, 1981; Karr et al., 
2010; Meleen, 1938). A large amount of well-preserved artefacts including 
ceramics, lithics, bone tools, fire-cracked rocks, and shells, as well as faunal 
remains and plant remains, have been recovered from the site. It is suggested 
that the site was occupied for a time less than 100 years.  
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The site itself is located on a bluff overlooking the Firesteel Creek Valley and was 
surrounded by a palisade on the south and a ditch on the west during prehistoric 
time, therefore, it is suggested as a ‘fortified’ village (Alex, 1981; Karr et al., 2008, 
2011; Meleen, 1938). However, there is no evidence found at the site showing 
the existence of warfare or conflict (Karr et al., 2011). Recent studies on the bone 
marrow and bone grease processing activities suggest that the site might be an 
important processing centre for trade goods especially bison products in the past 
(Karr et al., 2008; 2010; 2015).  There is also evidence of the long-distance 
interaction with other cultural groups further away from the site based on the 
common cultural characters and the recovery of exotic materials (Karr et al., 
2011).  The site is suggested as an intersection of cultural influence extending a 
great distance from the Canadian Plains to the American bottomlands (Karr et al., 
2011). Therefore, the protected position of the site could prevent destructions that 
might be caused by others or some natural dangers. According to archaeological 
records, there were many other village sites similar to Mitchell occupied along the 
watercourses of North and South Dakota, and also, a smaller quantity of similar 
sites are found in Minnesota, Iowa, and Nebraska (Karr et al., 2011). 
 
 
 
                        
FIGURE 6.6 LOCATION OF THE SITE 
 
Missouri	River	
South	Dakota	
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The site is currently known and protected as a National Landmark and a National 
Register site (Karr et al., 2008). The site was damaged by recreational activities, 
collection of artefacts, and waves caused by the damming of the Firesteel Creek 
(Karr et al., 2011). In addition, the low-lying floodplain, was probably where the 
farming, gardening, and fishing activities were taken place by the prehistoric 
people at the site, has been flooded because of the damming process (Karr et 
al., 2011). 
 
6.2.1 Excavation History 
The site was discovered by a student of Dakota Wesleyan University in 1910. It 
was first mapped in 1922 by W. H. Over (Alex, 1973). Occasional excavations 
were carried out since then. For instance, in 1938, excavations of two house 
depressions near the central part of the village and a test pit on the north edge of 
the site were carried out by a Works Progress Administration part under Elmer E. 
Meleen’s direction (Alex, 1973). Later in summer 1971, excavations of a house 
depression in the northwest corner and a house depression near the centre of 
the village were carried out by University of Wisconsin (Alex, 1973). 
 
A central area with deep and densely concentrated accumulation of material 
remains was covered by the Thompsen Center Archaeodome which was 
completed in 1999 (Karr et al., 2008). A controlled facility for excavation and a 
research laboratory with processing and storage spaces were also built inside 
the Archaeodome to allow long-term indoor excavation. The total excavation floor 
space that the Archaeodome covers is around 268 m2 (Karr et al., 2015a). 
Students from the University of Exeter in the UK and Augustana University locally 
in South Dakota in the US attend the field schools annually since 2004.  The 
recovery methods of faunal remains at Mitchell involve screening with quarter 
inch screen. 
 
6.2.2 Chronology: The IMM Tradition 
According to archaeological studies including house outlines, seriation of 
ceramics, stratigraphy, radiocarbon dating, and the presence of Euroamerican 
trade goods, Lehmer (1971) has defined a chronological sequence of the cultural 
history for the Plains Village period. In general, there are two major traditions 
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within the period – Middle Missouri and Coalescent. As can be seen from the 
table below, the Middle Missouri tradition has been divided into Initial, Extended, 
and Terminal and the Coalescent tradition has been divided into Initial, Extended, 
Post-Contact, and Disorganized. Although there are some small differences 
according to local archaeological sequences, this chronology has still remained 
as the basic cultural historic sequence in the Middle Missouri subarea. 
 
 
FIGURE 6.7 CHRONOLOGY OF MAJOR PERIODS IN THE THREE PLAINS SUBAREAS LEHMER (1971:30) 
 
 
Table 6.1 Chronology of Middle Missouri Tradition and Coalescent Tradition in the Middle 
Missouri subarea Lehmer (1971:33) 
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The groups of semi-sedentary village hunters and horticulturalists started to exist 
in the Missouri Valley and other places in the eastern Plains about 1000 A.D. 
(Wedel, 1983). It is suggested that the first village groups were probably migrated 
into the region from the southwestern Minnesota (Great Oasis culture) or the 
northwest Iowa (Mill Creek culture) for cultural and environmental adaptions 
(Henning, 1970; Lehmer, 1971; Tiffany, 1983; Toom, 1992). These people hence 
are classified as the Initial Middle Missouri people archaeologically.  
 
In general, the Initial Middle Missouri villages form two main concentrated 
distribution clusters, either along the Missouri River and its tributaries within 
South Dakota, or along the Little Sioux River, lower Big Sioux River and other 
ancillary drainage channels (Karr et al., 2015b). According to archaeological 
excavations, they lived in sometimes extensive, fortified or unfortified villages of 
long-rectangular semi-subterranean earth covered houses, located primarily on 
the terraces overlooking the Missouri River floodplains or its tributaries (Lehmer 
1971:66).  
 
Large amounts of bison bones, including many bone tools that were usually 
recovered from the Initial Middle Missouri village sites, indicate extensive bison 
hunting for bone fat exploitation (Karr et al., 2010). On the other hand, based on 
the faunal assemblages recovered from the midden deposits across the Initial 
Middle Missouri village sites, people from these villages also hunted smaller local 
animals such as elk, deer, beaver, large canids, etc. for their hides, meats, fats, 
horns, bones (Karr et al., 2010; 2015b). Also, plant remains recovered from Initial 
Middle Missouri village sites include charred remains of maize, sunflower, bean, 
squash, wild fruits (Nickel, 1977). Furthermore, based on the material cultural 
evidence such as extensive lithic and ceramic industries, agricultural production 
was an important part of their life at that time. Therefore, the villages were based 
on a subsistence mixed of hunting, foraging, farming and gardening.  
 
According to recent Johnson (2007)’s work A Chronology of Middle Missouri 
Plains Village Sites, the Initial Middle Missouri was generally divided into two 
periods – period 1 (A.D. 1000-1100) and period 2 (A.D. 1100-1200). The 
Extended Middle Missouri started in the next period 3 (A.D. 1200-1300) and the 
Extended Middle Missouri chronologically overlapped with the Initial Middle 
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Missouri in some regions. There were no major shifts on the subsistence and 
settlement patterns between the Initial Middle Missouri and the later Extended 
and Terminal variants and the classification of these variants were primarily 
based on the shifts in geographic location and chronological age (Lehmer, 1971). 
 
According to the radiocarbon dating and material evidence, the Mitchell site was 
occupied by Native American farmers, hunters and gatherers approximately 
between A.D. 1050 and A.D. 1200 (Alex, 1981; Johnson, 2007; Lehmer, 1971; 
Tiffany, 2007). Also, a recent radiocarbon dating of the middle-to-late occupation 
has produced a date corresponds to 1152-1220 cal A.D. (Karr et al., 2015a).  
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IMM	Period	
1	
IMM	Period	2	
Beginning	of	the	
Extended	Middle	
Missouri	period	
	
F IGURE	6.8 	D ISTRIBUTION	OF	P LAINS	VILLAGES	FROM	IMM 	PERIOD	1 	TO	3 	(AD1 	1000-1300) 	( MODIFIED	OF	F IGURE	24, 	25, 	AND	26 	FROM	J OHNSON, 	2007)	
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6.2.3 Previous Zooarchaeological Research 
Previous archaeological researches at the Mitchell site were mainly focused on 
topics such as architectural features of the houses, material culture, and seasonal 
use of the site (Alex, 1973; Meleen, 1938). The zooarchaeological researches at 
the site only have been carried out recently since 2008 (Karr et al., 2008; 2010; 
2015b). The research was focused on the bone marrow and bone grease 
processing activities. The main species in the study was bison as it was the most 
abundant species in the samples. It was mentioned that bone fragments of other 
animals such as cervids and canids were presented only in small number and 
they were not clearly identifiable to species (Karr et al., 2008). According to the 
fracture patterns analysed from the samples, it is suggested that extracted 
marrow and grease from animals especially bison was a significant nutritional 
source in the diets of the prehistoric people on the Plains (Karr et al., 2008; 
2015b).   
 
On the other hand, my research will focus on the remains of foxes, dogs, and 
wolves at Mitchell site. Although there were not any similar previous studies for 
Mitchell canids, Snyder (1995) has studied the significance of domestic dogs in 
the Native American economy. About 7000 canid bone elements from six Plains 
Village sites (the Sommers Site, the Crow Creek site, the Bamble site, the Spiry-
Eklo site, the Larson site, and the Leavenworth site) that were dated around 
between A.D. 1000 and 1840 were explored (Snyder, 1995). Osteoarthritic 
changes to the joint structures on the shoulder and vertebral column areas were 
noted, which suggested as the evidence of travois pulling. The cutmarks 
appeared on the large canid bones indicate skinning, disarticulation, and filleting 
processes. Therefore, it was suggested that dogs were regularly consumed and 
the canid hides were probably used and traded since the earlier Initial Middle 
Missouri period (Snyder, 1995). 
 
v 6.3 Analysis and Results 
The remains of foxes, dogs, wolves excavated from 2010 to 2015 and partially 
2016 at Mitchell site are selected for identification and analysis. Detail information 
including zonation, weathering, soil staining, burning, fracture, as well as some 
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measurements of the long bones are collected. The identification was done by 
Dr. Angela Perri and myself under the help from my supervisor Prof. Alan Outram 
in July 2016.  
 
6.3.1 Quantitative Analysis 	
NISP   
The total number of bone fragments for fox, dog, wolf excavated from 2010 to 
2015 and partially 2016 at Mitchell site is 416, where 94 specimens are assigned 
to foxes, 190 specimens are classified as dogs, 70 specimens are identified as 
wolves, and 62 specimens are unsure about whether belong to dog or wolf, or 
even dog-wolf hybrid. Notably, there are two species of fox identified among the 
94 fox specimens based on the size difference, where 9 (include 2 premaxillary, 
1 lower i3, 2 upper dp4, and 4 phalanges) are belong to the red fox (Vulpes vulpes) 
and the rest belong to the swift fox (Vulpes velox). The red fox remains could be 
modern according to the good preservation of the bones. 
 
 
FIGURE 6.9 THE %NISP AND NISP OF FOX, DOG, WOLF, DOG/WOLF SKELETAL REMAINS EXCAVATED 
FROM 2010 TO 2015 AND PARTIALLY 2016 AT MITCHELL (INCLUDE LOOSE TEETH) 
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FIGURE 6.10 %NISP OF TOTAL LEFT SIDE ELEMENTS AND RIGHT SIDE ELEMENTS OF FOX, DOG, 
WOLF, AND DOG/WOLF AMONG TOTAL NISP OF EACH SPECIE THAT CAN BE SIDE IDENTIFIED (INCLUDE 
LOOSE TEETH) 
 
A total of 264 fragments of fox, dog, wolf, and dog/wolf can be identified to left 
and right, which account for 64.08% of the total NISP of these species. There is 
no significant difference in the overall NISP count for the left and right elments. 
However, it seem that the there are more left side specimens in the fox remains 
itself (statistically tested, p=0.0125, at 95% confidence level). However, there is 
significant difference if compare with the dog remains, wolf remains, and dog/wolf 
remains. On the othe hand, no detailed stratigraphic information and the total 
numer of the specimens is relatively low, so the result is insufficient to show 
whether the left side or right side was more favoured at the site in the past. 
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FIGURE 6.11 %NISP OF TOTAL BODY PARTS OF OF FOX, DOG, WOLF, DOG/WOLF EXCAVATED FROM 
2010 TO 2015 AND PARTIALLY 2016  AT MITCHELL (INCLUDE LOOSE TEETH) 
 
As indicated by the figure above, of the 416 bone fragments of fox, dog, wolf, 
dog/wolf, 34.38% were from the head part, 6.73% were from the forelimb, 6.97% 
were from the hindlimb, 8.41% were from the axial part, and 43.51% were the 
foot bones (include the phalanges and unidentifiable metapodial fragments).  
 
FIGURE 6.12 %NISP OF DIFFERENT BODY PARTS OF FOX, DOG, DOG/WOLF, AND WOLF EXCAVATED 
FROM 2010 TO 2015 AND PARTIALLY 2016 AT MITCHELL (INLCUDE LOOSE TEETH) 
 
The axial parts are underrepresented among dog, fox, and dog/wolf skeletal 
remains, which could indicate the fur removal activities. Interestingly, the foot 
bones are not underrepresented, and the NISPs of foot bones are the highest 
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except in the fox remains. However, if remove the NISP of loose teeth from the 
calculation, the NISP of foot bones is also the highest among the fox remains. 
Therefore, if the canids were killed for fur, this could indicate that the furs with the 
foot bones were disposed together on site, which therefore lead to another 
assumption that the head and feet were kept in the pelts and might have been 
used until deposition. Also, the whole body of the animal was probably used either 
for consumption or ritual purposes as some of the foot bones were burnt. 
Furthermore, as can be seen from the figure below, most elements are presented 
at the site, which could indicate that the animals were brought back to the site in 
whole, either dead or alive.  
 
 
FIGURE 6.13 NISP OF EACH ELEMENT OF TOTAL FOX, DOG, WOLF, AND DOG/WOLF REMAINS 
EXCAVATED FROM 2010 TO 2015 AND PARTIALLY 2016 AT MITCHELL (LOOSE TEETH ELIMINATED) 
 
The greatest element of the fox is phalanx (n=9), followed by mandible and 
metatarsal (both n=8), ulna (n=7), and cranium and metacarpal (both n=6), and 
other elements with NISP below 5% of the total fox assemblage. The greatest 
element of dog is phalanx (n=36), followed by phalanx 3 and metacarpal (both 
n=16), cranium (n=12), and unidentifiable metapodials (n=11), as well as other 
elements with NISP below 5% of the total dog assemblage. The greatest element 
of the wolf is metacarpal (n=13), followed by phalanx (n=10), cervical vertebra, 
metatarsal, and unidentifiable metapodials (all n=6), and other elements. The 
greatest element of dog/wolf is phalanx (n=8), followed by unidentifiable 
metapodials (n=7), metatarsal (n=5), metacarpal and phalanx 3 (both n=4), and 
other elements. 
010
2030
4050
6070
maxilla
ry
mandib
le cranium ax
is atlas cerv	ve
rt
thoraci
c	vert lumbar
	vert scapula sacrum humer
us radius ulna MC innom femur tibia patella MT calcane
ous talus tarsal	I
V
central
	tarsal tarsal phalan
x
phalan
x3 MC/MT
	 280	
 
 
FIGURE 6.14 %NISP OF EACH ELEMENT OF FOX, DOG, WOLF, AND DOG/WOLF EXCAVATED FROM 
2010 TO 2015 AND PARTIALLY 2016 AT MITCHELL (LOOSE TEETH ELIMINATED) 
 
MNI 
Overall, there were at least 5 swift foxes, 1 red fox, 3 wolves, 4 dogs, and 3 
individuals of whether large dog or wolf presented in the faunal assemblages 
excavated from 2010 to 2015 and partially 2016 at Mitchell. 
 
Table 6.2 MNI of swift fox, red fox, wolf, dog, dog/wolf 
species element left right l/r not applicaple MNI 
swift fox 
 
maxillary 1 1  1 
mandible 4 4  4 
atlas   1 1 
thoracic vert   1  
lumbar vert   3  
scapula 1   1 
humerus 2 2  2 
radius 3 1  3 
ulna 5 2  5 
MC2 1 1  1 
MC3  1  1 
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MC4 1 1  1 
MC5 1   1 
femur 1 2  2 
tibia 2 1  2 
innom acetabulum 2 1  2 
calcaneous 1   1 
talus  1  1 
MT2 2 1  2 
MT3 3   3 
MT4 1   1 
MT5 1   1 
red fox 
 
premaxilla 1 1  1 
thoracic vert   1  
tibia  1  1 
wolf 
maxillary 1 1  1 
mandible  2  2 
atlas 2    
axis 2    
thoracis vert 4    
cerv vert 8    
humerus 1 2  2 
MC2 1 2  2 
MC3 2 2  2 
MC4  3  3 
MC5 1 2  2 
femur 1 1  1 
MT2 1 1  1 
MT3  1  1 
MT4 2   2 
MT5 1   1 
talus 1   1 
dog 
mandible 2 2  2 
maxillary 3 2  3 
atlas   2 2 
cerv vert   3  
thoracic vert   3  
lumbar vert   1  
sacrum   1 1 
humerus 2   2 
radius 1 1  1 
ulna 4 1  4 
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MC2 3 3  3 
MC3 1 2  2 
MC4 2 3  3 
MC5 1 2  2 
femur 3 2  3 
tibia  4  4 
innom acetabulum  4  4 
patella   1 1 
MT2  1  1 
MT3 1 1  1 
MT4  1  1 
MT5  1  1 
calcaneous  1  1 
talus 2 1  2 
dog/wolf 
 
maxillary 1   1 
mandible 1 1  1 
thoracic vert   2  
cerv vert   1  
MC3 1 1  1 
MC4  3  3 
tibia  1  1 
MT2  1  1 
MT3  1  1 
MT4  2  2 
MT5  1  1 
calcaneous  1  1 
talus  1  1 
tasal IV  1  1 
central tarsal  1  1 
 
MNE, MAU, sdMAU and % Completeness 
The MNE was quantified based on the zonation system created by Dobney and 
Rielly (1988). Hence the MAU and sdMAU were calculated according to the MNE 
values. As indicated by the graphs below, the bones were quite complete in 
general, and the percentage completeness values increase with the increased 
quantity of fragments, except for the range between 60% and 80%. The average 
percentage completeness for all the elements except loose teeth is 81.76%. 
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FIGURE 6.15 THE OVERALL COUNT OF SPECIMENS WITHIN DIFFERENT RANGES OF THE PERCENTAGE 
COMPLETENESS 
 
FIGURE 6.16 THE AVERAGE PERCENTAGE COMPLETENESS OF RED FOX, SWIFT FOX, DOG, WOLF, AND 
DOG/WOLF 
 
The figures below display the skeletal elements and percentage completeness of 
elements for fox, dog, wolf, dog/wolf remains that were calculated based on the 
zones. According to the sdMAU, elements except mandible and ulna are 
considered underrepresented in the fox remains. Bones except ulna, femur, and 
tibia are underrepresented in the dog remains. Bones except atlas, axis, humerus, 
MC3, MC5, and femur are underrepresented in the wolf remains. Finally, bones 
except mandible, MC3, tibia, and MT4 are underrepresented in the dog/wolf 
remains. It seems that most of the body parts of red fox, swift fox, dog, wolf, and 
dog/wolf have recovered at the site. The relative high number and less complete 
of the mandibles and long bones probably indicate the extraction of marrow or 
the skinning activities. 
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FIGURE 6.17 SDMAU AND %COMPLETENESS OF FOX SKELETAL REMAINS 
 
 
FIGURE 6.18 SDMAU AND %COMPLETENESS OF DOG SKELETAL REMAINS 
 
0.00%10.00%
20.00%30.00%
40.00%50.00%
60.00%70.00%
80.00%90.00%
100.00%
cranium	(based	on	maxillary)
mandible
atlas thoracic	vert
cerv	vert
lumbar	vert
sacrum humerus
radius ulna MC2 MC3 MC4 MC5 femur tibia innom patella MT3 talus phalanx
phalanx3
sd	MAU %Completeness
0.00%10.00%
20.00%30.00%
40.00%50.00%
60.00%70.00%
80.00%90.00%
100.00%
cranium	(based	on	maxillary)
mandible
atlas thoracic	vert
lumbar	vert
scapula humerus
radius ulna MC2 MC3 MC4 MC5 innom femur tibia MT2 MT3 MT4 MT5 calcaneous
talus phalanx
sdMAU %Completeness
	 285	
 
FIGURE 6.19 SDMAU AND %COMPLETENESS OF WOLF SKELETAL REMAINS 
 
 
 
FIGURE 6.20 SDMAU AND %COMPLETENESS OF DOG/WOLF SKELETAL REMAINS 
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5.3.2 Taphonomy Results 
Weathering & Soil Staining 
84.38% (NISP=351) of the canid remains are belonging to the first weathering 
stage of small mammals, that described as “Slight splitting of bone parallel to fibre 
structure, chipping of teeth and splitting of dentine”, while 15.14% (NISP=63) of 
the remains are attributed to the second weathering stage “More extensive 
splitting, but little flaking. Chipping and splitting of teeth leading to loss of parts of 
crown” (Lyman, 1994). 45.37% (NISP=186) of the canid remains were soil 
stained, 43.75% (NISP=182) were slightly soil stained (in light brownish colour), 
and there were no signs of soil staining on the rest 46 specimens.  Therefore, the 
preservation is good in general.  
 
Butchery and Cut Marks  
Overall, 36.06% (NISP=150) remains of fox, dog, wolf, and dog/wolf are fractured 
with the average FFI score of 4.21. In general, 40.67% specimens were fresh 
fractures. As indicated by the pie chart below, among the total fractured remains, 
46% fragments belong to dogs, 27% fragments belong to foxes, 19% fragments 
belong to wolves, and 8% fragments belong to dog/wolf category. 
 
 
FIGURE 6.21LEFT: THE PERCENTAGE OF FRACTURED FOX, DOG, WOLF, DOG/WOLF BONES AMONG THE 
TOTAL FRACTURED SPECIMENS; RIGHT: THE RATIO OF COMPLETE AND FRACTURED SPECIMENS AMONG 
FOX, DOG, WOLF, AND DOG/WOLF 
 
0%10%20%
30%40%50%
60%70%80%
90%100%
fox dog wolf dog/wolfcomplete
27%
46%
19% 8%
foxdogwolfdog/wolf
	 287	
 
FIGURE 6.22 THE FFI SCORE OF ALL THE FRACTURED ELEMENTS 
 
 
FIGURE 6.23 THE FFI SCORE OF FOX, DOG, WOLF, DOG/WOLF FRAGMENTS 
 
As can be seen from graphs above, most of the bone fragments were given a FFI 
score of 5, which corresponds to the fracture history profile below – there are 
more dry fractures, and many fractured specimens were fractured more than 
once. On the other hand, the average FFI score for fox is 4.51, for dog is 4.28, 
for wolf is 3.57, and for dog/wolf is 4.33. Although the FFI score for them are 
similar, the fracture history profiles below indicate different percentages of fresh 
fracture (fox 31.71%, dog 43.47%, wolf 53.57%, and dog/wolf 25%). There is no 
significant difference between the fresh fractures and dry fractures in the overall 
fractured element. There is no significant difference between the fresh fractures 
and dry fractures in the fox specimens and dog/wolf specimens. The dog 
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specimens (p=0.0195, at 95% confidence level) and the wolf specimens 
(p=0.00529, at 95% confidence level) contain more fresh fractures than the dry 
fractures. The higher average FFI scores are likely to be the result drier fracture 
afterwards. Notably, the fox contains both red fox and swift fox. Only 3 fractured 
specimens belong to the red fox, which identified to mineralised and dry breaks. 
On the other hand, as stated by the chart below, the specimens contain helical 
fractures are humerus (NISP=7), ulna (NISP=8), femur (NISP=7), tibia (NISP=4), 
metapodial (NISP=29), and phalanx (NISP=6). In general, as the long bones 
contain the largest obtainable quantities of bone marrow, this could be the 
evidence of cooking and consumption.  
 
FIGURE 6.24 FRACTURE HISTORY PROFILE OF OVERALL, FOX, DOG, WOLF, AND DOG/WOLF SPECIMENS 
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FIGURE 6.25 THE FOX, DOG, WOLF, DOG/WOLF ELEMENTS CONTAINED HELICAL FRACTURES 
 
Furthermore, cut marks were found on 24 out of 416 specimens, where 1 
attributed to the red fox, 7 attributed to the swift fox, 10 attributed to the dog, 3 
attributed to the wolf, and 2 attributed to the dog/wolf.  As can be seen from the 
table below, most cut marks are located on the limb body. According to Lyman 
(1994), cut marks found on cranial parts, mandible, humerus, radius, ulna, 
carpals, tarsals, pelvic bones, and sometimes on femur are caused by 
dismemberment; cut marks appeared on pelvic bones, humerus, radius, ulna, 
femur, tibia, and fibula are usually caused by filleting; cut marks occurred on the 
cranial parts, mandible, metapodial, and phalanges are more likely to be the 
result of skinning. Therefore, at least two types of butchering activities (filleting 
and skinning) are indicated by the cut marks on the swift fox and dog skeletal 
materials. For instances, the cut marks appeared on humerus, ulna, femur, 
metapodial, and phalanges of the swift fox specimens could be the result of 
filleting and skinning; the cut marks found on humerus, ulna, tibia, metapodial, 
and phalanx of the dog specimens could also suggest filleting and skinning. On 
the other hand, the cut mark found on the phalanx of the red fox, the cut marks 
found on 2 metapodials and 1 talus of the wolf, as well as the cut marks found on 
metapodials of the dog/wolf, are probably the consequence of the skinning 
activities only. The use of canid skins was an important ritual element and canid 
feasts were usually performed in the ceremonial dances by the Plains tribes 
during the historical periods around the Missouri subareas. Therefore, the 
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evidence of skinning and filleting could also suggest these ritual traditions were 
originated from the Initial Middle Missouri period.  
 
Table 6.3 Summary of cut-marked bones 
species element side note features 
red fox phanlax / 1 cut mark  
swift fox humerus right 1 cut mark  
swift fox humerus right 1 cut mark  
swift fox humerus left 1 cut mark  
swift fox ulna right 4 cut marks  
swift fox proximal femur left 5 cut marks  
swift fox MT3 left 1 cut mark  
swift fox phalanx  1 cut mark  
dog humerus left 1 cut mark  
dog proximal ulna right 4 cut marks  
dog ulna left 1 cut mark f269 post hole 
dog 
distal 
metapodial 
/ 1 cut mark  
dog tibia left 5 cut marks  
dog MC4 right 1 cut mark  
dog MC5 right 3 cut marks  
dog MC5 right 2 cut marks  
dog MC5 right 1 cut mark 
f32/37/114 squashed 
pot/dark patch=tree 
bowl/cache pit 
dog phalanx / 1 cut mark 
f32/37/114 squashed 
pot/dark patch=tree 
bowl/cache pit 
wolf 
proximal 
humerus 
right 3 cut marks 
f288 describe collection of 
bone artefacts 
wolf 
distal 
metapodial 
/ 4 cut marks f114 cache pit 
wolf talus left 1 cut mark  
dog/wolf MC3 left 1 cut mark  
dog/wolf 
distal 
metapodial 
/ 1 cut mark  
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Burning 
As indicated in the table below, there are 15 out of 416 burnt skeletal elements, 
where 1 belongs to the red fox, 3 belong to the swift fox, 4 belong to the dog, 5 
belong to the wolf, and 2 belong to the dog/wolf. The small quantities of burnt 
bones could probably suggest that fox, dog, wolf, and dog/wolf were not part of 
the everyday cooking activities. However, the total sample size is too low to 
estimate the whole picture. As can be seen from the table and some example 
photos below, the burnt specimens were the foot bones and most of them were 
recovered from the midden and cache pit, which could indicate the intentional 
deposition of foot bones. There are two assumptions could be made – (1) the foot 
bones were removed and then thrown with other bones as rubbish after either 
consumption or the skinning process; (2) the foot bones were not removed from 
the skins and the whole skin or the whole animal were burnt and buried in specific 
locations for special purposes. 
 
On the other hand, according to Gilmore (1934)’s observation of a dog feast that 
associated with the “Holy Grandmother cedar Tree” ceremony, which was 
performed by the members of Hidatsa tribe, the dog carcass was placed on fire 
to lightly burn off the hair before the process of washing and disemboweling. 
Hence, the head and tail of the animal were removed and disposed. The body 
was finally divided into portions. Notably, the carcass of the dog was cooked with 
skin attached instead of removed (Gilmore, 1934). Also, according to De Smet 
(1905), the dog was also boiled with the skin attached in the feast performed by 
the Cheyenne tribe. This could indicate a common cooking method of dogs 
among the Plains tribes during historical periods.  Although these tribes appeared 
much later than the occupants at Mitchell, this cooking method was probably 
rooted since the Initial Middle Missouri period. Therefore, the burning of the canid 
foot bones could also be the result of this specific cooking method. As the burnt 
foot bones were recovered from red fox, swift fox, dog, wolf, and dog/wolf 
categories. It is suggested that this probably was the standard cooking 
preparation for canids at Mitchell. Furthermore, as this cooking method was 
related with the ceremonial feasts during historical periods, it might indicate that 
the consumption of foxes, dogs, wolves, and dog-wolf hybrids at Mitchell was 
also connected with ritual practices. 
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Table 6.4 Summary of burnt bones 
species element side features 
red fox phalanx /  
swift fox MC2 left f27 midden 
swift fox MC4 left f27 midden 
swift fox MC5 left f27 midden 
dog 
distal 
metapodial 
/  
dog phalanx / 
f32/37/114 squashed pot/dark patch=tree bowl/cache 
pit 
dog phalanx / f114 cache pit 
dog phalanx /  
wolf 
distal 
metapodial 
/ f114 cache pit 
wolf 
distal 
metapodial 
/ f114 cache pit 
wolf 
distal 
metapodial 
/ 
f32/37/114 squashed pot/dark patch=tree bowl/cache 
pit 
wolf talus left 
f32/37/114 squashed pot/dark patch=tree bowl/cache 
pit 
wolf MC2 right  
dog/wolf metapodial / f114 cache pit 
dog/wolf metapodial / f114 cache pit 
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FIGURE 6.26 EXAMPLES OF BURNT BONES 
 
Contexts 
Figure 6.27 below indicate the number of specimens in different contexts. In 
general, most specimens are in contexts N1304 E206 (NISP=36), N1304 E208 
(NISP=33), N1300 E206 (NISP=33), N1300 E208 (NISP=29), N1300 E210 
(NISP=29), N1304 E202 (NISP=22), and N1298 E200 (NISP=20). The number 
of specimens in all other contexts are below 20.  As can be seen from Figure 6.28, 
most specimens recovered were located closely, which probably indicate that 
they were processed/used/damped in the same area. According to the feature 
catalogue, most specimens were recovered from the excavation units that 
contain the pit and midden features. For instances, the excavation unit N1304 
N1306	E204	l4l3	burnt	fox	phalanx		 N1300	E208	F32/37/114	L3	burnt	left	wolf	talus		
N1300	E202	l4l3	burnt	dog	distal	metapodial		 N1300	E210	l1l20	F114	dog/wolf	distal	metapodial		
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E206 contains midden feature; the unit N1304 E208 contains post hole feature; 
N1300 E206 consists of features including clay deposit, animal burrow, cache pit, 
midden, pit, stake hole, and bone artefacts; N1300 E208 includes features of tree 
bowl, midden, possible house feature, post hole, and pit; N1300 E210 has 
features of cache pit and post hole; N1304 E202 contains the midden feature; 
and N1298 E200 contains dark circular feature, bone scatter area, pit, and burnt 
zone. Table 6.5 has summarised fox, dog, wolf, dog/wolf specimens found in 
different features. 
 
 
FIGURE 6.27 NISP OF DIFFERENT CONTEXTS 
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FIGURE 6.28 SPATIAL REPRESENTATION OF NISP IN DIFFERENT CONTEXTS (WITHOUT N1304 TRAY 
1 F27 AND NO LABEL) 
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FIGURE 6.29 NISP OF FOX, DOG, WOLF, DOG/WOLF IN DIFFERENT CONTEXTS 
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Furthermore, as can be seen from Figure 6.30 below, 187 out of 416 specimens 
were recovered from the features of different excavation units. In general, among 
the 187 specimens, 35.83% were from the pits, 30.48% were from the middens, 
12.3% were from the tree bowl, 5.35% were from the burnt areas, 4.81% were 
from the post holes, 3.21% came from the bone scatters, 1.6% were from the 
butchery bone feature, 1.6% were from the bone artefact clusters, 0.53% were 
from the knapping deposit, and 4.28% were from features with no detailed 
information. 
 
 
FIGURE 6.30 % NISP OF SPECIMENS IN DIFFERENT FEATURES 
 
Table 6.5 Summary of fox, dog, wolf, dog/wolf specimens in different features 
feature# 
Context - 
excavatio
n unit 
deposits fox 
do
g 
wolf 
dog/
wolf 
total 
NISP 
with 
cut 
marks 
f19  midden 3 12 5 1 21  
f20 
N1298 
E202 + 
N1300 
E202 
burnt area nw corner   1  1  
f24 
N1300 
E206 
gravel level-part of 
cache pit 
10 7 3 3 23  
f25 
N1302 
E204 
deposit of knapping 
debitage 
 1   1  
0.00%5.00%
10.00%15.00%
20.00%25.00%
30.00%35.00%
40.00%
midden pit post	hole burnt	are
a
knapping
	deposit
butchery	
bone	feat
ure tree	bowl
bone	frag
ments/sc
atter	of	bo
nes
bone	arte
facts no	info
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f27 
N1304 
E202 
gravel stripe through 
middle of unit=seating 
midden deposit 19 
8 2 3 3 16  
f29 
N1300 
E204 
butchery bone feature 1 2   3 1 
f32/37/11
4 
N1302 
E208/N130
0 
E208/N130
0 E210 
dark patch=tree bowl  19 3 1 23 3 
f35 
N1300 
E208 
 
midden (scatter of 
shell, bone, pot) 
 3  1 4  
f53 
N1306 
E208 + 
N1306 
E206 
 
midden (bone scatter) 2  1  3  
f55 
N1306 
E204, 
N1304 
E202, 
N1304 
E204 
 
midden, related to f19  1   1  
f59 
N1300 
E208 
 
dark circular area, 
possible post hole 
1    1  
f61 
N1298 
E206, 
N1300 
E206 
 
cache pit  7   3  
f62 
N1304 
E208 
 
midden (bone 
concentration) 
 5 7  12  
f69 no info no info 2 2 1  5  
f78 no info no info  1   1  
f79 no info no info  1   1  
f81 no info no info    1 1  
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f114 
N1300 
E210 
 
cache pit 2 12 10  24 1 
f115 
N1302 
E210 
 
pit/post hole  1 1 3 5  
f269 
N1302 
E206 
 
post hole  1   1 1 
f280 
N1296 
E200 
 
scatter of bone se 
corner 
   1 1  
f286 
N1300 
E202 
 
bone scatter    2 2  
f288 
N1300 
E206 
 
describe collection of 
bone artefacts 
  1  1 1 
f292 
N1302 
E210 
 
artefact concentration 1 1   2  
f296 
N1300 
E200 + 
N1302 
E200 
 
circular pit  1 1 1 3  
f301 
N1306 
E210 
 
dark patch with 
potential associated 
postholes 
  1  1  
f305 
N1304 
E210 
 
post hole  1   1  
f311 
N1304 
E212 
 
pit?  1   1  
f318 
N1298 
E200 
 
burnt zone lined with 
clay 
6 3   9  
f327 
N1308 
E206 
 
concentration of bone 
fragments 
  1  1  
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f334 
N1302 
E208 
 
concentration of bone 
fragments 
 2   2  
f336 
N1302 
E208/210 
 
? circular clay feature, 
possible cap of cache 
pit 
1    1  
f337 
N1304 
E208 
 
possible cache pit 3 4  1 8  
 
Age Profile 
According to the table below, a total of 52 juvenile bones were identified. At least 
1 juvenile red fox, 2 juvenile swift foxes, 2 juvenile dogs, 2 juvenile wolves, and 1 
juvenile dogs/wolves were recovered. The presence of juvenile bones could 
indicate the year-round occupation of the site. Young animals usually carry some 
symbolic meaning and related with ceremonial practices, which would be 
disposed in specific locations, however, the distribution of the juvenile canid 
bones seems quite random at this site, which probably indicates the unsystematic 
selection. Additionally, in the case of the foxes, they probably lived around the 
site as commensals.  
 
Table 6.6 Summary of juvenile bones of red fox, swift fox, dog, wolf, dog/wolf 
 red fox swift fox dog wolf dog/wolf 
 
 
 
 
 
 
epiphyseal fusion 
info 
1 unfused right 
tibia 
2 unfused 
left innom 
acetabulum 
1 unfused 
cerv vert 
1 unfused 
axis 
1 unfused 
right distal 
tibia 
epiphysis 
 
1 unfused 
phalanx 
1 femoral 
head 
epiphysis 
1 unfused 
cerv vert 
3 
1 unfused 
right 
calcaneou
s 
  
1 unfused 
lumbar 
vert 
1 unfused 
cerv vert 
4 
1 right 
unfused 
MC3 
  
1 unfused 
right 
proximal 
ulna 
1 unfused 
cerv vert 
5 
1 right 
unfused 
MT2 
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3 unfused 
thoracic 
vert 
1 unfused 
cerv vert 
6 
1 right 
unfused 
MT3 
  
1 unfused 
vert frag 
2 unfused 
cerv vert 
7 
1 right 
unfused 
MT4 
   
2 unfused 
thoracic 
vert 
1 right 
unfused 
MT5 
   
1 unfused 
vert 
epiphysis 
4 unfused 
metapodia
l distal 
end 
 
 
 
 
teeth eruption info 
1 right 
premaxilla with 
di2 
1 left 
mandible 
frag with 
dp3 
1 upper 
left di3 
 
1 left 
upper dc 
1 upper right 
dp4 
1 left 
mandible 
frag with 
dp3,dp4 
1 upper 
right dM1 
  
1 upper left dp4 
1 lower left 
dp4 
1 lower 
right dM1 
  
 
1 upper left 
dp4 
1 lower 
right dM2 
  
 
2 upper 
right dp4 
2 upper 
left dM2 
  
 
1 upper 
right dc 
1 upper 
left dp3 
  
 
1 upper 
right di2 
   
 
v 6.4 Further Discussion & Summary 
The strong relationship between the Native Americans and the canid species 
could be indicated by the name of the societies among the Plains tribes during 
historical periods obviously.  As can be seen from the table below, many societies 
were named after these close related canid species. Besides, the societies with 
the same name but belong to different tribes may also be the result of the cultural 
exchange between tribes.  The widespread of canid metaphors among the Plains 
tribes probably derives from the careful observation of the characteristics and 
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behaviour of these animals, for example, the admiration of the wolf’s strength and 
courage as a patient long-distance predator (Fletcher and La Flesche, 1911). The 
Coyote society of Cheyenne tribe took the name as the members adore the 
endurance and cunning of the coyote (Dorsey, 1905). A Kit-Fox society of the 
Oglala tribe was named after the small and fast fox to become as vigorous and 
cunning as the kit fox during the war (Wissler, 1912). Some examples have listed 
in the table below. As discussed previously, the kit fox and the swift fox are 
morphologically similar and could be culturally classified as the same species. 
Therefore, the societies named as “Kit-Fox” could also be regarded as “swift fox”. 
Notably, there is an important linguistic issue related with the cultural 
classifications of the animals in different tribes that required to be noticed – a 
same word could have used for different animals in different tribes (Comba, 1991). 
These cultural classifications of animals probably were only considered based on 
the analogy and symbolism. Therefore, animals with morphological similarities 
could be seen as the same species although they are zoologically different.  Also, 
the society with an animal’s name may also use other animals as metaphors. For 
example, the lances carried by the Kit-Fox society officers of the Hidatsa tribe 
were usually wrapped with the wolf skin instead of the skin of the kit-fox (Lowie, 
1913b). 
 
Table 6.7 Societies with names related to canid species 
Society Tribe Ref 
Dog/Wolf Oglala Wissler, 1912 
Kit-Fox Oglala Wissler, 1912 
Dog Men Warriors Cheyenne Dorsey, 1905 
Wolf Warriors Cheyenne Dorsey, 1905 
Coyote Cheyenne Dorsey, 1905 
Dog Men Arapaho Mails, 1973 
Dog-Liver Eaters Eastern Dakota Lowie, 1913a 
Kit-Fox Eastern Dakota Lowie, 1913a 
Big Dogs Crow Lowie, 1913b 
Crazy Dogs Crow Lowie, 1913b 
Crazy-Dog-Wishing-to-Die Crow Lowie, 1913b 
Little Dogs Crow Lowie, 1913b 
Kit-Fox Crow Lowie, 1913b 
Dogs Hidatsa Lowie, 1913b 
Little Dogs Hidatsa Lowie, 1913b 
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Crazy Dogs Hidatsa Lowie, 1913b 
Kit-Fox Hidatsa Lowie, 1913b 
Dogs Mandan Lowie, 1913b 
Little Dogs Mandan Lowie, 1913b 
Crazy Dogs Mandan Lowie, 1913b 
Kit-Fox Mandan Lowie, 1913b 
Dogs Blackfoot Wissler, 1913 
Brave Dogs Blackfoot Wissler, 1913 
All-Brave-Dogs Blackfoot Wissler, 1913 
Kit-Fox Blackfoot Wissler, 1913 
Dogs Sarsi Goddard, 1914 
Wolf Lance Pawnee Murie, 1914 
Young Dogs Pawnee Murie, 1914 
Fox Skidi Pawnee Dorsey, 1904 
Young Dogs Arikara Lowie, 1915a 
Kit-Fox Arikara Lowie, 1915a 
Dog Ute Lowie, 1915b 
Dog Kiowa Lowie, 1916a 
Kit-Fox Ponca Skinner, 1915 
 
 
This significant relationship with canid species can be traced back to prehistoric 
times. Although the most common meat source for the Plains Villagers 
throughout the Middle Missouri period was bison, there is archaeological 
evidence on the exploitation of other mammals, bird, and fish resources. Fox 
remains are commonly recovered from Initial Middle Missouri sites. For examples, 
swift fox remains were also uncovered from the Sommers (39ST56) site (Semken 
and Falk, 1987). Both swift fox and red fox remains were found at the Crow Creek 
Site (39BF11). Also, large canids (domestic dog, wolf, or dog-wolf hybrids) have 
usually appeared as the second most common faunal remains recovered 
throughout the Plains Village period in the Middle Missouri subarea. For example, 
at least remains of 71 dogs were recovered from the Leavenworth site (39CO9) 
(Krause, 1972). 
 
The analyses of the fox, dog, wolf, and dog/wolf remains indicate that the cooking 
and skinning of these species were carried out by the occupants at Mitchell. Fox 
was not the only species used ritually. The cutmarks and burning traces assumed 
the specific cooking method used for canids and the ritual connection for the 
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consumption of these species. Notably, the skeletal remains that were attributed 
to dog/wolf category at Mitchell could be the dog-wolf hybrids. According to the 
early European explorers and fur traders’ records of the “wolflike” large dogs that 
they came across in the villages of the Middle Missouri subareas, the village dogs 
were probably sometimes encouraged to breed with wolves to increase size and 
strength for hunting and traction. Travois (Figure 5.29) was the most common 
method of dog traction widespread throughout the Plains – i.e. one ends of the 
two long poles were harnessed on the dog’s shoulders with the other ends at the 
back dragging on the ground (Driver and Massey, 1957). Archaeological 
evidence of the existence of dog-wolf hybrids in the Larson site (39WW2) 
assemblage was indicated by Walker and Frison (1982) and Morey (1986). 
Furthermore, the identification of dogs, wolves, and dog-wolf hybrids, especially 
between the dogs and dog-wolf hybrids and between the wolves and the dog-
wolf hybrids, were difficult due to the close genetic relationship. The 
identifications were based on the size and morphometric comparisons with local 
materials.   
 
 
FIGURE 6.31 THE REPLICATE OF TRAVOIS BY USING A HUSKY (HENDERSON, 1994:152) 
 
In addition, dogs and wolves were usually related metaphorically, which also 
brought difficulties in the cultural classification. According to Wilson’s (1924) 
study on the traditional role of the dog in Hidatsa culture, two types of dogs were 
classified – the medium-sized “Plains-Indian dog” and the larger “Sioux dog”. The 
“Plains-Indian dog” was generally resembled to coyote, while the “Sioux dog” 
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looked like the Plains wolf. Based on the observations by Prince Maximilian, H. 
M. Brackenridge and George Bent, the Indian dogs were very similar to wolves; 
especially they howl like wolves instead of barking (Wilson, 1924; Hyde, 1968; 
Schlesier, 1987). On the other hand, the Native Indians also believed that the dog 
is the descendent of the wolf, not only because of the similarities in morphological 
appearance but also in the behaviours. The metaphorical connection between 
the wolf and the dog is complex, they were related to each other and regarded 
as the same species but carried opposite symbolic meanings (Comba, 1991). 
There is a special connection between the lifestyles of the man and the wolf was 
demonstrated by many aspects of the symbolism and ceremonialism among the 
Plains Indians. The Plains Cree people learned the method of catching the buffalo 
on the ice from the wolf (Skinner, 1914). In the Cheyenne tribe, the wolf was seen 
as the protector of the animals and the animal hunters imitated by human hunters 
because their hunting methods in the grasslands were taught by two sacred 
wolves according to the mythology (Schlesier, 1987). Therefore, the Cheyenne 
shamans perform wolf songs to the wolf spirit during their game-calling rituals 
(Schlesier, 1987). On the other hand, since the characters of the wolf also provide 
it with the warrior’s qualities, the wolf metaphor was then transformed from the 
connection with hunting to the relationship with warlike activities by the Plains 
tribes, which also correspond with the destructive and predatory potentials of 
humans (Fletcher and La Flesche, 1911). For examples, the Iowa tribal war songs 
were developed by learning the howling of the wolves (Skinner, 1915). The 
Pawnee warriors would perform the wolf dance and howl like wolves at the end 
of the ceremonial songs used during the dance (Murie, 1981). The use of wolf 
howling as a signal during the war was also found in many tribes such as Ponca 
and Plains Cree (Skinner, 1914, 1915). Therefore, the wolf was seen as a 
competitor of men who usually lived far away from the human settlements, while 
the dog was considered as man’s partner and lived in the village and work with 
people. Dogs played an important role in hunting activities and were used as the 
only transportation by the Plains tribal people before the introduction of the horse 
(Comba, 1991).  In the mythology of Hidatsa tribe, the origin of the dogs and the 
creation of the Dog Society were both connected with Yellow Dog, a mythical 
hero, whose father was a supernatural wolf. He brought dogs to the tribe and 
taught people to kill the dogs with bad temper and wild behaviour and to keep the 
gentle and friendly ones (Wilson, 1924). Members of the Dog Society acted like 
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dogs during their dances (Lowie, 1913b). A warrior was expected to have the 
power of the wolf and as obedient, united and self-controlled as the domestic dog 
to attack and fight against their enemies for the benefit of his social group during 
the war (Lowie, 1913b; Comba, 1991). On the other hand, the societies named 
after the dog often related with regardless behaviours of moral and social 
standards (Comba, 1991). For instance, the Dog Society members of the 
Blackfoot tribe imitated the dog and ate or gathered anything they like from the 
camp during the ceremony; however, the Brave/Crazy Dogs Society members 
within the same tribe imitated the hunting wolf during their dance (Wissler, 1913; 
Mails, 1973). Although both societies have their name related to the dog, the 
“brave/crazy” dog probably regarded as the wolf. This also confirmed the wolf 
and the dog are consubstantial to each other. On the other hand, it is sometimes 
difficult to differentiate the Wolf Society and the Dog Society especially when the 
translation and attribution were done by non-tribal scholars, for instance, a warrior 
society of the Oglala tribe was attributed to the name of the wolf by Dorsey (1894) 
according to the origin of the society and its traditions, however, the attribution 
was finally changed to the dog based on the members’ behaviours. 
 
The cooking and skinning of fox, dog, wolf, dog-wolf hybrid at Mitchell could relate 
with ritual practices. Canids especially the dog, wolf, fox, and coyote often carry 
strong symbolic meanings among the Plains tribes during historical periods. 
“Metaphorical extensions” between animals and humans were often employed 
by the Plains people, for instance, animals were used metaphorically in reference 
to the human behaviour (Comba, 1991). On the other hand, some myths and 
legends about the origin of a certain society usually connected with the 
participation of an animal appearing in human form to indicate the rules, dances, 
possessions of the new society (Comba, 1991).  This animal was either a wolf or 
a fox in many cases. Therefore, the skins and objects that made of wolves, foxes, 
and sometimes coyotes were widely used and adored among the warrior 
societies even when they did not name after these animals (Comba, 1991).  
Furthermore, the indistinct boundary between humans and animals also 
encouraged the identification of human by animal power (Schlesier, 1987). For 
example, the Plains warrior societies believed that the recognition of a warrior’s 
success in battle was based on his capacity to obtain powers from animals related 
to certain abilities for hunting and predation such as strength, speed, cleverness, 
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the intuition of danger…etc. (Comba, 1991).  To acquiring power from an animal, 
they were either use parts from the animal especially the skin, or to perform the 
animal’s behaviours, or name after the animal. For example, the Kit-Fox society 
members of the Blackfoot tribe were danced like a hunting fox (Mails, 1973). 
 
The consumption of canid species was usually performed within ritual practices, 
as there were taboos that prohibited the society members of Plains tribes from 
harming these metaphorical animals. For examples, Dog society members were 
usually banned from consuming dog meat; shot wolf was forbidden by the Wolf 
society members of the Mandan Black Mouth or Soldier; the society members of 
the Kit-Fox society of the Blackfoot could not hurt kit foxes (Powers and Powers, 
1984; Lowie, 1913b; Mails, 1973). However, the killing and consuming of the 
animal metaphors in ceremonial contexts were often permitted. In the case of the 
dog, dogs were rarely used as the food source in many groups, and the 
consumptions of dogs were banned in some societies such as the Snake (De 
Smet, 1905).  The killing and consuming of dogs usually had a sacred meaning 
and performed only during significant cultural moments in many societies 
(Powers and Powers, 1984). They were often included just in ceremonies and 
dance rituals. For example, the Buffalo-Bird society members of the Hidatsa tribe 
did not eat dog meat except during the grass dance ceremony. Dog feasts were 
adopted in the ceremonies of 55 Native Indian groups such as Mandan, Arikara, 
Hidatsa, Pawnee, Omaha, Blackfoot, Assiniboine, Cheyenne, Crow, Teton, 
Blood…etc. according to Driver and Coffin (1975). The dog feast was also 
appeared in the mythologies, for instance, according to the mythic origin of the 
Young Dog society of the Pawnee tribe, a dog was killed and consumed during a 
ritual feast after the hero with dog powers instructed the dances and ceremonial 
dress of the society (Murie, 1914). The ritual consuming of the dog was part of a 
ceremony which reenacts the cosmological order among the Oglala tribe (Powers 
and Powers, 1984). The Omaha society members of the Oglala tribe usually 
celebrate a feast by slaughtering a dog while talking about the enemies that were 
killed by the warriors in the battle (Wissler, 1912). Furthermore, the ritual killing 
and eating of dogs among the Plains tribes often related with a widespread dance 
(known as the Hot dance, Grass dance, or Omaha dance), which assumed as 
part of a warrior ceremony originally (Comba, 1991). For example, the Hot Dance 
was performed during the ceremony by the Crazy Dog society of the Mandan 
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tribe (Lowie, 1913b). On the other hand, the dog meat would eat either cooked 
or raw depended on the society (Comba, 1991). 
 
The prohibition of consumption and the permission of killing of the metaphorical 
animals in the ceremonies were both used to indicate the significance the 
metaphorical relationship between the people and the animals. The taboo and 
ceremonial tradition on the consumption of canid species probably was originated 
since the Initial Middle Missouri period. If this is the case, foxes, dogs, wolves, 
and dog-wolf hybrids were only eaten during the ceremonial feasts. This also 
explains the low quantities of the species recovered. Then again, the use of canid 
skins was not only necessary on an economic basis; it was more like connected 
with ceremonial practices. For example, it was an essential cultural element for 
the Plains warrior societies. There are mythological connections between the wolf 
and warfare (Wissler, 1916). For example, a wolf was the first animal on earth in 
the tribal origin myth of Skidi Pawnee tribe. It was sent to the earth by the wolf 
star to create chaos and finally was killed and skinned by men (Murie, 1914). The 
wolf skin was kept as the symbol of soldiers, and the tribe became the wolf people 
(Murie, 1914). This was the first killing in the world in their concept, which hence 
became the origin of death and warfare. The wolf skins were worn by the Oglala 
warriors as the grey wolf is their symbolic sign for overcoming the enemies 
(Wissler, 1912). Similar to the wolf, it is suggested that fox and coyote also have 
symbolic relations with martial activities (Comba, 1991). The skins of foxes, 
coyotes, and wolves were used interchangeably to make outfits or wrap the 
weapons by the warrior societies (Lowie, 1916b; Wissler, 1912). For examples, 
the lances carried by the officers of the Blotaunka society among the Oglala tribe 
were usually wrapped with wolf or coyote skins (Wissler, 1912). The wolf skin 
was also used in a ceremonial practice which consists of wolf dance and a feast 
by the war party of the Omaha tribe (Fletcher and La Flesche, 1911). The kit fox 
skins were worn by the Kit-Fox society members of the Oglala tribe to mark the 
metaphorical relationship (Wissler, 1912). A successful Pawnee warrior must be 
as wild as the bear, as adorable as the lion, as clever as the wildcat, and as smart 
as the wolf (Murie, 1981). The skin of fox, wolf, or coyote was usually used by the 
Plains Ojibwa to make war charms (Skinner, 1914). The wearing of these skins 
was popular among the Plains tribes. They often wear it with the animal’s head 
hanging over the owner’s breast and the tail swinging at the back (Mails, 1973). 
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To sum up, this zooarchaeological analysis of the remains of foxes, dogs, wolves, 
and large dog or wolves at Mitchell revealed several lines of evidence that 
corresponds to the local ethnography and material culture about these animals. 
Both the quantitative analysis and the taphonomy results suggest the 
consumption and skinning of these canids. Instead of being part of the 
subsistence, the meat and pelts of these animals were more like to be related 
with social or ritual activities such as communal feasts and ceremonial dances. 
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Chapter 7 Discussion and Conclusion 
 
My findings based on the worldwide ethnographic, historical, and archaeological 
analysis support the initial research assumption that foxes carry cultural 
significance and have been values for more than the fundamental subsistence 
values, as acknowledged in several previous archaeological studies. In this 
chapter, comparisons of some data from Southwest Point, Grotta Romanelli, and 
Mitchell will be illustrated and discussed in terms of the utilisations of foxes, hence, 
some reconsiderations of the zooarchaeological methods used are stated, 
followed by some possible future research ideas, and finally a short conclusion 
of the thesis will be given. 
 
v 7.1 The Ultilisations of Foxes – consumption, pelt exploitation, and 
beyond 
One of the most basic uses of the non-human animals by humans is to fulfil 
fundamental subsistence requirements (Reitz and Wing, 2008). Wild animals 
have been used as an important food source since the beginning of humankind 
(Larsen, 2003; Lee-Thorp et al., 1994; Sillen, 1992). Besides, humans usually 
intend to get the most out of their obtained resources, therefore, apart from being 
an important nutritional source, many parts of the animals such as teeth, fur, skin, 
hair, bones, and even some internal organs that not usually used for consumption, 
have been used as raw materials for different purposes such as to make tools, 
clothes, decorative ornaments, spiritual/ritual related entities, as well as 
medicines (Alves and Rosa, 2013 ; Alves et al., 2012 ; Roth and Merz, 1997). 
Animals were hunted or even domesticated for purposes other than the nutritional 
needs.  
 
The fox has a unique relationship with humans, revealed not only through its 
ubiquity in the world literature and mythologies, but also through cultural practices 
and archaeological evidence. It is a mammal with the widest natural distribution 
and distinctive characteristics (Nowak, 1991). The critical roles it plays in human 
history and society can be traced back to very early times and have continued 
until today. 
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Although fox has not been considered as a normal food source because of the 
unpleasant taste and the dry texture of its meat, fox meat has been used for 
consumption since prehistoric times and continued in some regions of the world 
today (Wallen, 2006). The cut marks and gnawing marks found on the red fox 
remains recovered from the ancient dwellings of the alpine lakes in Switzerland 
have suggested the consumption of red foxes by the occupants (Zeuner, 1963). 
Based on Yannouli’s (2003) research, archaeological evidence of fox 
consumption has also been found from prehistoric Greek sites including both 
Neolithic and Bronze Age. Besides, fox remains with cut marks suggesting 
consumption have also been recovered from Mesolithic sites in Scandinavia 
(Strid, 2000). Furthermore, evidence of burning, butchery marks, and skinning 
marks have been found on the fox remains recovered from archaeological sites 
Ain Ghazal, Catalhoyuk, Cayonu, Jarmo, Jericho, Motza, Netiv Hagdud, 
Pinarbasi A, Qermez dere, and Yiftahel, which indicate the evidence of both 
consumption and pelts exploitation of foxes (Al-Ameri et al., 2011; Atalay and 
Hastorf, 2006; Clutton-Brock, 1969; Dobney et al., 1999; Hongo et al., 2009; 
Kolska-horwitz, 1998; Köhler-Rollefson et al., 1988; Martin et al., 2002; Sapir-hen 
et al., 2009; Tchernov, 1994). According to Zeuner (1963), there is record about 
people of the Egyptian Old Kingdom trying to domestic foxes as a regular food 
source. Also, according to Keller (1909), foxes were consumed in Greece during 
the classical period. Historical evidence has revealed fox consumption in Japan 
during the Edo-period (Uchiyama, 1992). Culpeo and chilla foxes were hunted 
and eaten by the lower classes of the Inca in South America (Tannahill, 1973). 
For example, the foxes have been hunted and eaten by circumpolar peoples such 
as the Inuit people of Alaska and Greenland, the Khanty people of Siberia, and 
the Ainu people of Japan, especially during the very cold winter months 
(Antanaitis, 1998; Ohnuki-Tierney, 1973; Tuan, 1984; Wiget and Balalaeva, 
2011). Fennec foxes have also commonly been eaten in the Sahara region today 
(Schmidt-Nielsen, 1964). 
 
The animal-based materials such as skins, furs, feathers, as well as fibres have 
been used to make many items such as clothes, shoes, bags, and decorations 
by humans, not only to meet the fundamental living requirements, but also to 
accomplish the human desires on a social or personal basis. Pelt exploitation 
have played an important role throughout human history, for example, fur has 
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always been an essential raw material to make accessories and clothes. It has 
also been considered as a high valued item and a symbol of social status since 
the prehistoric times (Schwebke and Krohn, 1970). The warmth and beauty of 
the fox fur have entitled it with high economic and social values. For example, as 
stated in Chapter 4, the critical temperature for the Arctic foxes is -40°C, while 
they should survive at a temperature of -120°C at the lowest, therefore, the 
circumpolar people such as the Inuit of Greenland and Khanty of Siberia, have 
been using the skins and furs of Arctic foxes to make clothes for many centuries. 
In Greenland, fox hides were commonly used by the Kalaallit women to make 
coats and trousers (Kaalund, 1984). Besides, fox furs and skins have been used 
to make the inner coat for the men’s double anorak and nasaq (a cap usually 
wear in summer time) in east Greenland (Buijs, 2004). The Canadians prefer to 
put the belly fur of the Arctic fox inside the socks to keep the warmth in the 
freezing winters (Nungak, 1983). Furs of foxes are often used to make sangiyakh 
(coats with hats) and annakh (bride’s face veil) by the Yakut people of eastern 
Russia (Petrova, 2010). The fox fur always carries symbolic meanings, social 
values and use in different ceremonies, ranging from wedding to shamanic 
practices. For example, a cap made of fox fur is a necessary betrothal gift that 
needs to be given to the bride by the groom before or during the wedding 
ceremonies in some parts of Inner Mongolia (personal communications). 
According to some historical records, fox skins were used to make Thracian caps 
during the Classical and Archaic period in Greece (Webber, 2001). The Kachina 
dancers of the Hopi tribe use the fox skins as part of the ceremonial costumes 
(Kennard, 2002). Fox skins are used by the Koryak people of Russia as dancing 
costumes when they hunt foxes (Frazer, 1980). Despite a large amount of 
ethnographic and historical evidence on the use of fox pelts, many archaeological 
fox remains have revealed evidence and confirmed the exploitations of fox pelts. 
Most previous researches on the exploitations of fox pelts usually focused on the 
cut mark placement, types of cut marks recovered, as well as some 
representational evidence such as the depiction of people wearing fox pelts at 
Gobekli Tepe. 
  
Evidence of both fox consumption and pelt exploitation is documented among all 
three assemblages analysed in Chapter 4, Chapter 5, and Chapter 6. Generally, 
in Hus 1 and its related midden at Southwest Point, the rib is the most frequent 
	 313	
element found in both Hus 1 and its related midden, while there are more ribs 
recovered from the midden than the house. This could indicate the consumption 
of fox meat and dispose of the consumption wastes in the midden. Besides, the 
cranium is not only the second most frequent element, but also the most 
fragmented element found from both Hus 1 and its related midden, which lead to 
intentional selection for ritual purposes, redeposition activities, as well as pelt 
processing activities. It is also the evidence showing that the animals were 
brought to the site completely for further processing. Based on the sdMAU values, 
the vertebrae and foot bones are underrepresented, which can be seen as 
indirect evidence of skinning – they probably have been removed with the skin 
and used attached on it until the process of deposition. In addition, the vertebrae 
are relatively fragile which lead to a higher possibility of fragmentation; this may 
also be the reason for the underrepresentation of vertebrae. The frequencies of 
both metapodials and phalanges are relatively higher in Hus 1 could be the 
indirect evidence showing the pelts were more likely to be processed in the house. 
Besides, the higher frequency of mandible recovered in the house than the 
midden also supports this assumption although there are no cut marks found on 
the mandibles. In addition, although the frequencies of the long bones are not 
that high, the sdMAU values suggest they are not under represented, which also 
showed a slight preference for the skeletal portions contain more meat. 
Furthermore, more right elements have been found in Hus 1, while no significant 
difference on the elemental sides has been indicated in the midden. This could 
lead to the assumptions of either intentional selection of the right skeletal parts, 
or the intentional redeposition of left skeletal parts for other purposes. It is 
suggested that the right skeletal parts of the Arctic foxes might contain the 
symbolic meanings of the night and dark and related to the polar winter months, 
which hence deposited for ritual purposes such as the protection of the house or 
related to the feast performed inside the house. Therefore, it is more likely that 
the midden contains refuse depositions such as daily consumption wastes, while 
the comprised remains of workshop wastes and ritual deposits were kept in the 
house. Furthermore, Arctic foxes were not slaughtered regardless of age 
although some young individuals were recovered. Considering the presence of 
young individuals, a summer catch has been suggested. On the other hand, the 
presence of a large number of Arctic fox remains has indicated the exploitation 
of Arctic foxes regarding meat, fat, and fur, which has also suggested the winter 
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catch. Therefore, complete carcasses of Arctic foxes were more likely butchered 
primarily at the site for consumption, pelt exploitation, as well as ritual utilisations. 
 
The patterns showed by the red fox remains in the Grotta Romanelli assemblage 
is quite different to the patterns indicated by the Arctic remains in the Southwest 
Point, although the evidence also suggests fox consumption and pelt exploitation. 
Metapodial (14.3% of total NISP red fox except for loose teeth) and mandible 
(13.67% of total NISP red fox except for loose teeth) are the first and second 
most frequent element in the Grotta Romanelli red fox remains. Also, the 
mandibles are highly fragmented (29.03% percentage completeness) with cut 
marks, suggesting the removal of meat and skin. Unlike the Arctic fox specimens 
in Hus 1 and its midden at Southwest point, cranium parts can be considered as 
underrepresented compare with the large number of mandibles recovered 
although they are also very fragmented. Besides, the rib, carpals, tarsal, and 
phalanges are underrepresented, while interestingly, the vertebrae, long bones, 
and metapodials are presented in relatively large quantities. The long bones are 
also very fragmented. Hence, the fragmentation of the long bones and mandibles 
could be seen as the evidence of marrow extraction. Furthermore, there are more 
forelimbs than the hindlimbs recovered, probably indicating that more intensive 
butchery might have been carried out to some individuals before transportation, 
or skeletal parts were processed separately in different locations for different 
purposes. Also, the hindlimbs are slightly more fragmented than the forelimbs, 
which could indicate the differences in the killing techniques or the use of different 
body parts or the redeposition process for different skeletal parts. On the other 
hand, the results have suggested different butchering stages, initial cut was made 
between the metapodials and the claws after hanging the fox upside down, 
followed by the removal of the skin from the skull and the tail, hence carried out 
the pulling of the skin from the lower body to the head, the disarticulation of the 
forelimbs and hindlimbs was pursued, and followed by the removal of the meat 
at the end. Bones of juvenile foxes are also presented, which could indicate a 
spring catch. The large number of fox specimens contain both young and old 
individuals found at the site also suggested that the long-term use of the site. On 
the other hand, more than 50% fox remains from layers c and d, while animal 
engravings, human burials, and large quantity of lithic remains all recovered from 
layer c, which also suggests that longer-term occupation, as well as the 
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technological and social development at the site during this period. Therefore, 
the site might have been used as the base for local resource exploitation and as 
a particular area for ritual practices, instead of the main residential area. Hence 
the large number of fox specimens recovered could have connections with 
symbolic or ritual activities. 
 
In the Mitchell assemblage, 74 specimens have been recovered and attributed to 
at least 5 swift foxes (NISP=66) and 1 red fox (NISP=8).  Most of the skeletal 
elements have been presented. Metapodials (NISP=14) account for 14.89% of 
the total fox specimens at the site, is considered as the most frequent element 
for the fox remains. The foot bones might have been disposed together on site, 
which therefore suggests that the head and feet were kept in the pelts and might 
have been used until final deposition. This also can be seen as the indirect 
evidence for the skinning activities. Besides, the fragmentation and 
underrepresentation of cranium parts, and the underrepresentation of axial 
elements could also be related to the skinning activities. Furthermore, the 
relatively high number and less complete of the mandibles and long bones 
probably related to the marrow extraction or the skinning activities. In addition, 
femur and tibia are more fragmented than the humerus and ulna, while the radius 
are complete. Moreover, helical fractures are contained in several skeletal 
elements including humerus, ulna, femur, tibia, metapodial, and phalanges. Long 
bones contain the largest obtainable quantities of bone marrow, therefore, this 
could be the evidence of cooking and consumption.  Based on the local 
ethnography, instead of used as a daily food source, the whole carcasses of the 
foxes were more likely used in the feasts, while the pelts might have been used 
in the ceremonial dances. 
 
On the other hand, comparisons on the cut mark locations on fox specimens in 
different assemblages will be discussed next. According to Lyman (1987), the 
term ‘butchery’ is used to describe the process of reducing and modifying the 
carcass of an animal into portions for further utilisations. Although there are 
different definitions on the meat-bearing bones and non-meat-bearing bones, 
such as Crader (1983) and Potts and Shipman (1981), the determination for this 
thesis is based on Lyman (1994)’s definition. A summary of general cut mark 
placements and indications is showed in Table 7.1 below. 
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Table 7.1 Cut mark placement for different purposes (created based on Lyman, 1994) 
element dismemberment filleting skinning 
skull ✓  ✓ 
mandible ✓  ✓ 
scapula ✓   
vertebrae  ✓  
rib  ✓  
sternum  ✓  
sacrum ✓   
humerus ✓ ✓  
radius ✓ ✓  
ulna ✓ ✓  
carpals ✓   
metapodial   ✓ 
pelvis ✓ ✓  
femur ✓ ✓  
tibia  ✓  
fibula  ✓  
tarsals ✓   
phalanges   ✓ 
 
 
Table 7.2 Cut mark placement for different assemblages 
Element 
Hus 1 
Arctic 
fox 
Hus 1 
midden 
Arctic 
fox 
Grotta 
Romanelli 
red fox 
Grotta 
Romanelli 
Arctic fox 
Mitchell 
swift 
fox 
Mitchell 
red fox 
Skull 
(dismemberment, 
skinning) 
  ✓    
Mandible 
(dismemberment, 
skinning) 
  ✓    
Scapula 
(dismemberment) 
  ✓    
Vertebrae 
(filleting) 
  ✓    
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Sternum 
(filleting) 
  ✓    
Rib (filleting) ✓  ✓    
Humerus 
(dismemberment, 
filleting) 
✓ ✓ ✓  ✓  
Radius 
(dismemberment, 
filleting) 
✓  ✓    
Ulna 
(dismemberment, 
filleting) 
✓  ✓  ✓  
Femur 
(dismemberment, 
filleting) 
✓  ✓  ✓  
Tibia (filleting)  ✓ ✓    
Pelvis 
(dismemberment, 
filleting) 
  ✓    
Metapodials 
(skinning) 
  ✓  ✓  
Tarsals 
(dismemberment) 
  ✓ ✓   
Phanlages 
(skinning) 
    ✓ ✓ 
Specimens with 
cut marks 
6 2 413 1 7 1 
Total specimens 
without teeth & 
unid 
664 1303 4061 22 66 8 
Percentage out 
of total 
0.9% 0.15% 10.17% 4.54% 10.61% 12.5% 
 
As can be seen from Table 7.2 above, cut marks have been found on fox skeletal 
remains among all assemblages. In the Southwest Point assemblages, 0.9% 
(n=6) of the total Arctic fox specimens (exclude teeth and unidentifiable fragments) 
in Hus 1 and 0.15% (n=2) of the total Arctic fox specimens (exclude teeth and 
unidentifiable fragments) in Hus 1 midden have been found with cut marks. In the 
Grotta Romanelli assemblage, 10.17% (n=413) of the total red fox specimens 
(except teeth) and 4.54% (n=1) of the total Arctic fox specimens (except teeth) 
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have been found with cut marks. In the Mitchell assemblage, cut marks have 
been identified on 10.61% (n=7) of the total swift fox specimens (except teeth) 
and 12.5% (n=1) of the total red fox specimens (except teeth). The location of 
these cut marks and butchery indicators according to Lyman (1994) are indicated 
in Table 7.2. However, this is just on a general basis. The locations of the cut 
marks may vary with several factors such as the personal style of the butcher, 
butchering methods, and butchering traditions in different cultures (Charles, 
1997). Based on Lyman’s method, it is clear that Arctic fox remains in both Hus 
1 and its midden were related to dismemberment and filleting activities; foxes 
were used comprehensively by the inhabitants at Grotta Romanelli as the cut 
marks on the red fox remains suggest dismemberment, filleting, and skinning 
activities, while the cut mark on the arctic fox specimens can be seen as the 
evidence of filleting; at Mitchell, cut marks on the swift fox remains have indicated 
dismemberment, filleting, and skinning activities, while the cut mark on the red 
fox may be related to skinning. Furthermore, the relatively high frequency on the 
appearance of the cut marks on the Grotta Romanelli fox remains might also 
because of the sharpness of the butchering tools as the dating of the site is much 
earlier than the other two sites. 
 
On the other hand, Figure 7.1 and Table 7.3 below indicate the %NISP and NISP 
of upper limbs (humerus and femur) and lower limbs (radius, ulna, and tibia) in 
different assemblages (loose teeth and unid are eliminated from the total NISPs). 
According to Munro (2001), the better representation of the lower limbs indicates 
that the fox remains of Hayonim Cave were more likely to be the remains of pelt 
exploitation instead of meat consumption. Therefore, as can be seen from Figure 
7.1 and Table 7.3 below, there are more lower limbs (radius, ulna, and tibia) than 
upper limbs (humerus and femur) presented in Hus 1 Arctic fox remains (p<0.001, 
at 95% confidence level), Hus 1 midden Arctic fox remains (p<0.001, at 95% 
confidence level), and Grotta Romanelli red fox remains (p<0.001, at 95% 
confidence level), while no significant difference between the representations of 
upper limbs and lower limbs in the Grotta Romananelli Arctic fox remains, Mitchell 
swift fox remains, and Mitchell red fox remains. Notably, the sample sizes of the 
Grotta Romanelli Arctic fox remains and Mitchell red fox remains are too small 
for the estimation. Therefore, if make the hypothesis only based Figure 7.1 and 
Table 7.3, although both meat consumption and pelt exploitation activities were 
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practiced by the occupants in all three sites, pelt exploitation could be the primary 
activity carried out on the Arctic foxes by the Hus 1 inhabitants at Southwest Point 
and on the red foxes by the Grotta Romanelli inhabitants, while meat 
consumption might be the primary activity carried out on the swift foxes at Mitchell. 
 
 
FIGURE 7.1 %NISP OF UPPER LIMBS (HUMERUS AND FEMUR) AND LOWER LIMBS (RADIUS, ULNA, AND 
TIBIA) IN DIFFERENT ASSEMBLAGES 
 
Table 7.3 NISP of upper limbs (humerus and femur) and lower limbs (radius, ulna, and tibia) in 
different assemblages 
Part 
Hus 1 
Arctic fox 
(NISP=664) 
Hus 1 
midden 
Arctic fox 
(NISP=1303) 
Grotta 
Romanelli 
red fox 
(NISP=4061) 
Grotta 
Romanelli 
Arctic fox 
(NISP=22) 
Mitchell 
swift fox 
(NISP=66) 
Mitchell 
red fox 
(NISP=7) 
upper 
limb 
(humerus 
and 
femur) 
51 130 595 3 7 0 
0.00%
5.00%
10.00%
15.00%
20.00%
25.00%
Hus	1	Arcticfox(NISP=664) Hus	1	middenArctic	fox(NISP=1303) GrottaRomanelli	redfox(NISP=4061)
GrottaRomanelliArctic	fox(NISP=22)
Mitchell	swiftfox	(NISP=66) Mitchell	redfox	(NISP=7)
upper	limb	(humerus	and	femur) lower	limb	(radius,	ulna,	and	tibia)
	 320	
lower limb 
(radius, 
ulna, and 
tibia) 
88 236 724 1 14 1 
 
Furthermore, regarding the long bone fragmentation, as indicated in Figure 7.2, 
the red fox long bones at Grotta Romanelli are the most fragmented with average 
percentage completeness below 50%, generally between 40%-50%, in 32.48% 
of the total occurrence (NISP=1391), which could indicate the extraction of 
marrow.  The most notable element in the Southwest Point assemblages is the 
femur with 44.95% completeness in 3.01% of its occurrence (NISP=20) in Hus 1 
and 48.68% completeness in 4.76% of its occurrence (NISP=62) in Hus 1 midden, 
seems to be more fragmented than other long bones, which may be related to 
the making of cylinder tool. The percentage completeness of other long bones in 
Hus 1 and its related midden are mostly between 60%-80%. In the Mitchell swift 
fox remains, except the radius, the percentage completeness for other elements 
are quite similar for other long bones (between 60%-80%), which could be the 
result of normal butchering activities. In addition, radius seems to be the least 
fragmented element among all the assemblages, with the fragmented femur, 
probably showing the removal of the skin was from the caudal towards the head 
during the butchering activities, and the meat was much difficult to remove from 
the hind long bones than from the frontal long bones. 
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FIGURE 7.2 PERCENTAGE COMPLETENESS OF FOX LONG BONES IN DIFFERENT ASSEMBLAGES 
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FIGURE 7.3 OVERALL FRACTURE PROFILES FOR FOX REMAINS IN DIFFERENT ASSEMBLAGES 
 
 
There are more specimens with helical fractures in Hus 1 than its midden at 
Southwest Point (p<0.001, confidence level at 95%). There are more specimens 
with helical fractures in Hus 1 Arctic fox remains than in the Grotta Romanelli red 
fox remains (p<0.001, confidence level at 95%). No significant difference has 
been found between the Hus 1 midden Arctic fox remains and the Grotta 
Romanelli red fox remains (p=0.21, confidence level at 95%). Therefore, the 
foxes might have been used and disposed similarly in Hus 1 midden and at Grotta 
Romanelli. Therefore, the red fox remains at Grotta Romanelli are more like to 
be the remains of consumption. There are more specimens with helical fractures 
0%
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in Mitchell swift fox remains than in the Grotta Romanelli red fox remains 
(p<0.001, confidence level at 95%). There are more specimens with helical 
fractures in Mitchell swift fox remains than in the Hus 1 Arctic fox remains and 
Hus 1 midden Arctic fox remains (p<0.001, confidence level at 95%).   
 
Moreover, burnt fox specimens have been recovered from all the assemblages 
as indicated in Table 7.4. However, different skeletal elements were burnt in 
different assemblages, could be related to the different cooking methods. In the 
Southwest and Mitchell assemblages, the low frequency of burnt specimens 
might indicate that the foxes were mostly cooked through boiling instead of 
roasting. The traces of burning have been found mainly on the long bones in both 
Hus 1 and its related midden, while only one burnt phalange have been identified 
from the midden. Therefore, it seems that the foxes were occasionally either 
cooked through roasting or used in ritual activities those involve the use of fire or 
dumped in the fire before disposal. The 3 burnt swift fox metapodials and 1 burnt 
red fox phalange found at Mitchell could suggest that similar to the dogs, the 
foxes probably were cooked with the skin and the pelts might have been used in 
the ceremonial dances according to the local ethnography.  At Grotta Romanelli, 
the recovery of burnt specimens, although in low ratios compare with the total red 
fox remains, the range of the burnt elements is relatively wide, might indicate that 
some foxes were cooked through roasting. The 1 burnt calcaneus found in the 
Arctic fox specimens at Grotta Romanelli could be the indirect evidence of the 
use of Arctic fox fur in some symbolic activities (i.e. the fur with tarsals attached 
dumped in the fire during the practice). 
 
Table 7.4 Burnt fox specimens in different assemblages 
element 
Hus 1 
Arctic 
fox 
Hus 1 
midden 
Arctic 
fox 
Grotta 
Romanelli 
red fox 
Grotta 
Romanell
i Arctic 
fox 
Mitchell 
swift fox 
Mitchell 
red fox 
cranium 
(squamosal) 
  ✓    
mandible   ✓    
atlas   ✓    
thoracic       
humerus   ✓    
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radius  ✓ ✓    
ulna  ✓ ✓    
femur ✓ ✓ ✓    
tibia ✓ ✓ ✓    
pelvis   ✓    
metapodials   ✓  ✓  
tarsals   ✓ ✓   
phalanges  ✓    ✓ 
total number 
of burnt 
specimens 
3 10 30 1 3 1 
 
Table 7.5 The MNI of juvenile foxes in different assemblages 
assemblage MNI juvenile 
Hus 1 Arctic fox 2 
Hus 1 midden Arctic fox 5 
Grotta Romanelli red fox 7 
Grotta Romanelli Arctic fox / 
Mitchell swift fox 2 
Mitchell red fox 1 
 
Additionally, as indicated in Table 7.5, juvenile fox remains have been recovered 
from all the assemblages, which could indicate that the site was constantly used. 
The evidence that none of the Arctic fox individuals at Grotta Romanelli were 
juveniles has further validated the assumption that Arctic foxes were more likely 
to be only taken to the cave for special purposes instead of hunting on a regular 
basis, as they were not as common as the red foxes in the region during that time. 
  
Therefore, after comparing all the patterns revealed from three sites and carefully 
reviewed the local ethnographies associated with foxes, it is assumed that the 
inhabitants of three sites carried out activities of both fox meat consumption and 
fox pelt exploitation, with symbolic practices involved. The foxes were mostly 
slaughtered on site and cooked through different techniques. Several 
assumptions could be made based the patterns indicated above: 
(1) if pelt exploitation of Arctic foxes was the primary activity carried out by the 
Hus 1 occupants: remains of both meat consumption and pelt exploitation 
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were dumped in Hus 1 midden, while only remains of the skinning activities 
and ritual fox deposits were placed inside the house 
(2) if both meat consumption and pelt exploitation were carried out averagely or 
the Arctic foxes were hunted primarily for their meat: Hus 1 midden might not 
be the only refuse area outside the house 
(3) it is more likely that the red foxes were hunted by the Grotta Romanelli 
inhabitants for meat and furs on an average basis: some red foxes were 
processed in parts before transportation or in different local processing sites, 
or the redeposition process might have been carried out 
(4) foxes were not hunted on a regular basis at Mitchell, the fox remains were 
more likely to be the combination of consumption and pelt processing related 
to the symbolic activities based on the local ethnography 
 
v 7.2 Reconsideration of Zooarchaeological Methods 
The main difficulty for this research was in the beginning – to find the 
archaeological sites with relatively large number of fox remains. In order to 
understand the role of foxes at Southwest Point, Grotta Romanelli, and Mitchell, 
both quantitative analysis and taphonomic studies have been carried out. In 
general, the quantitative analysis consists of NISP, MNI, MAU, sdMAU, and 
percentage completeness, as well as some age data, while the taphonomic 
studies include weathering, soil staining, butchery, fragmentation, cut marks, and 
burning. The quantification results and taphonomic characteristics of the fox 
remains have determined how they were modified and deposited by humans and 
what roles they have been played at different sites. In terms of the analytical 
methods, sdMAU, percentage completeness, side analysis in the skeletal 
presentations, and the fracture profiles have been extremely useful on the 
analysis of fox remains. The results analysed from fox remains in different 
assemblages have revealed different patterns, especially on the cut mark 
placement, elements with burning traces, fragmentation and presentation of long 
bones on the meat consumption and pelt exploitation with possibly involved 
symbolic activities as discussed in the previous section.  Notably, as can be seen 
from the previous section, partial analysis only based on one or few 
quantifications would reveal distinctive assumptions; therefore, it is necessary to 
carry out the full-scale analysis with both quantifications and taphonomic studies. 
On the other hand, there have always been difficulties on the identification of the 
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differences between the remains of fox consumption and remains of skinning 
activities, especially they are inseparable activities in many situations and might 
both go through similar butchering procedures. Besides, more case studies on 
the archaeological fox remains would have been better to make sure the patterns 
indicated and the interpretations more valid and accurate.  
 
Possible traceable evidence including likely trauma and pathology on the skeletal 
specimens caused by traps, butchering marks associated with skinning activities 
and meat consumption or marrow extraction, fragmentation patterns, intentional 
selection and redeposition processes, and seasonal evidence of the sites based 
on the recovery of juvenile bones, breeding season, molting season, can be 
clearly indicated through the zooarchaeological analysis. However, although 
zooarchaeological studies are very important and valuable on their own, more 
comprehensive interpretations with other archaeological and multidisciplinary 
data would bring benefits, especially to the study of ritual and symbolism in 
zooarchaeology. For instance, the study of local ethnography on the fox 
symbolism and utilisations worldwide is essential to the understanding of the 
social status of fox, especially its symbolic significance. Without the careful 
considerations on the ethnographic and historical evidence, the involved ritual 
activities and cooking methods of foxes would have been ignored; only raw data 
of butchering activities could be seen. The consumption of fox meat has been 
connected with both nutritional and social values. Similarly, the use of fox furs is 
usually associated with both the practical values and social values. They are 
especially crucial to the symbolic practices due to the cultural significance 
brought by the qualities such as preciousness, warmth, mystical, and beauty. 
 
v 7.3 Possible Further Research Ideas  
Ethnographic studies of butchering techniques of foxes in different modern 
cultural groups during various situations (such as meal preparation and 
ceremonial preparation) would be beneficial. Comparisons on the cut mark 
placement, fragmentation, and fracture patterns might be helpful for further 
interpretations of archaeological fox remains. Hence, a summary of fox 
taphonomy would be made to contribute towards further understanding of fox 
utilisations. Analysis of other animal remains from Southwest Point, Grotta 
Romanelli, and Mitchell would be helpful, especially to compare the patterns 
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between the foxes and some domesticate animals. On the other hand, the 
examination of fox remains from other sites closely located to the ones I have 
been working on would bring benefits. It is important to know whether the 
treatment of foxes have been changed through time in the same geographical 
region as the utilisations of foxes could vary with different cultural groups and 
different times.  
 
On the other hand, other scientific methods might be applied for further studies. 
For instance, isotopic analysis on the foxes’ diets and humans’ or other mammals’ 
diets at the same site might be another further research route, which could 
indicate the commensal behaviours of foxes or the emotional relationship 
between human and foxes. Stable isotope analysis of bone collagen from 
archaeological remains is a widely used technique for the reconstruction of past 
animal diets (Bocherens et al., 1996; Bocherens et al., 2000; Hu et al., 2009; Pate, 
1998; Morris, 2015; Richards and Hedges, 1999; Schwarcz and Schoeninger, 
1991; White et al., 2001).  More recently, isotopic analysis has become a much 
common method to investigate the dietary relationships between canids and 
humans. For example, dietary relationships between humans and two canid 
species – dog and red fox at the Uyak site (KOD-145) on Kodiak Island in Alaska 
have been investigated through isotopic analysis based on stable carbon and 
nitrogen isotopes extract from collagen within the mandibles of dogs and foxes 
recovered from the site (West and France, 2015). The results showed that marine 
resources formed the main diet of the dogs, while the foxes lived upon both 
terrestrial and marine resources (West and France, 2015). By linking with the 
ethnographic data, it is suggested that dogs were more likely fed by humans, 
especially when the results from the human bone revealed a similar trophic level 
with dogs (West and France, 2015). Also, as stated by the scholars, the results 
of the fox isotopic analysis suggest two possibilities: 1) some foxes were living 
inland, while others were living along the coasts; 2) some foxes lived closely to 
the human settlement might have been either fed by the humans or gathered the 
marine resources from the refuse areas (West and France, 2015). Similar studies 
have been established including Fischer et al., 2007; McManus-Fry et al., 2018; 
Germonpré et al., 2009; Guiry, 2011; and Rick et al., 2011. However, the 
limitation for this would be the difficulties on the determination of whether the 
foxes were fed intentionally by human occupants or they gathered human food 
	 328	
by themselves. Careful ethnographic studies must be included in the 
interpretations. 
 
Besides, the study of ancient DNA of foxes would not only provide us with the 
genetic relationship between modern foxes and ancient foxes but could also 
show the insights into how foxes respond to environmental changes in the past 
and whether they have been through some sorts of domestication. Many genes 
are connected to the phenotypes either directly or indirectly. According to the 
experiment of the selective breeding of silver foxes, morphological and 
behavioural changes have been developed during the long-term selection of 
tameability (Trut et al., 2009). It is suggested the selection of foxes for tameability 
would affect specific genes and hence make changes to the regulation of 
development, therefore cause phenotypic variation within the domesticated fox 
population (Trut et al., 2009).  In addition, it could trace either the foxes in an area 
were introduced by humans intentionally or via a natural dispersal event. 
Furthermore, DNA from dental plaque can be used for dietary analysis 
(Germonpré et al., 2009), which would be comprehensive to combine isotopic 
analysis and DNA analysis in the reconstruction of dietary relationships between 
foxes and other canids or humans. However, several problems may affect the 
DNA analysis. For example, it could be challenging to exact the ancient DNA from 
archaeological samples as DNA degradation usually occurs in ancient remains. 
Also, contamination with modern DNA could happen during initial sample 
collection and preparation (Yang and Watt, 2005). 
 
Furthermore, analysis of organic residues such as lipids, proteins, and alkaloid 
left on lithics, bones, ceramics, and coprolites have been used to identify the 
function of artefacts and reconstruct dietary patterns (Collins et al., 2002; Eerkens, 
2002, 2005; Eerkens and Barnard, 2007; Gerlach et al., 1996; Marlar et al., 2000; 
Rafferty, 2001; Solazzo et al., 2008; Yohe II et al., 1991). Among them, the 
analysis of proteins is a more taxonomically specific technique than the analysis 
of other organic residues. Therefore,  the examination of proteins left on the stone 
tools or containers could provide evidence of fox hunting and fox meat 
consumption. However, there are also many problems with the proteomics 
methods. For example, in particular with the residues recovered on the containers, 
the muscle proteins are not very species-specific in comparison with milk proteins, 
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which causes difficulty in the identification and interpretation.  Besides, one 
method may not be enough to extract and identify all the protein types due to the 
behavioural variability of proteins. Also, the organic materials may not be survived 
in the archaeological records, and there are possibilities that foxes were 
processed and held by different types of utensils.   
 
Geometric morphometric methods (GMM) are widely used for studying the 
biological shape of animals. Traditional morphometric analyses of animal bones 
mainly depend on the one-dimensional measurements, which are usually not 
accurate enough and causing problems to the identification. Hence, the less 
problematic 3D GMM methods have been recently used in the studies of dog 
domestication by many scholars (Ameen et al., 2017; Drake et al., 2017; Evin et 
al., 2016). It would also be useful to see whether foxes went through any 
morphological changes over time. Additionally, an identification reference for 
distinguishing bone specimens of red fox and Arctic fox could be created by the 
3D GMM techniques. Nevertheless, limited preservation is the main problem with 
GMM it would be impossible to compare the bones if the bones are too 
fragmented or the sample size is too small (Hirst et al., 2018).  
 
Moreover, with regard to the previous archaeological findings, most research 
papers show that the studies of foxes have been focused on the sites in 
circumpolar regions, South America, Middle East, and Europe, while none of the 
previous researches has been done on the fox remains in Oriental archaeological 
sites. Based on the rich and distinct fox symbolism and ritual practices, it would 
be interesting to investigate the treatment of foxes in the Oriental regions. For 
example, the Ainu people of Japan were closely connected with foxes, not only 
through worship and symbolism, but also they have the tradition of fox meat 
consumption, would there be any differences on the methods of butchering and 
cooking? Would there be any differences in the archaeological fox remains such 
as cut mark placement and fracture patterns compare with my case studies? 
 
v 7.4 Conclusions 
There are full of indications throughout our history showing that animals have 
played significant roles in the development of our societies. The relationships 
between humans and animals have been a popular topic in many research fields, 
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and therefore discussed from different perspectives. This thesis has covered a 
wide range of interactions between humans and foxes, not only through the 
evaluations of historical and ethnographic evidence, but also through the careful 
examinations of archaeological fox remains. Fox is an animal carry symbolic 
significance in many cultures. They were hunted, used and processed by various 
methods indicated through the osteological and taphonomic evidence found on 
the archaeological samples. The combination of ethnographic and archaeological 
evidence provides a multidimensional view of the utilisations of foxes. Besides, 
this study has also tested and validated the use of general zooarchaeological 
techniques on animals with high cultural significance and revealed important 
patterns for future interpretations. Foxes are selected for this research not only 
to investigate the human-fox relations, but also as the medium to examine how 
ecological, historical and ethnographic, and palaeoeconomic evidence could be 
involved in zooarchaeological studies to illustrate a more comprehensive picture 
of the past. In addition, this thesis also demonstrates the importance of cross-
cultural comparisons in the study of human-animal relations. Furthermore, in our 
modern world, we are facing challenges and problems with our impacts on 
animals such as animal conservation. Knowledge of the past may contribute to 
the future. I hope that this thesis will stimulate interests and further researches in 
the topics of animal-human relations, thus contribute to the comprehensive 
understanding of the interactions between humans and animals. 	
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